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PREFACE. 


k* '} 

book contains full solutions of the last twenty 
yearl’ Mathematical Papers of the Bombay Matricula- 
tion’ Examination. To these are added School Final 
Examination Papers in Mathematics up to date, with 
solutions of all the questions in Arithmetic and 
some harder ones in Algebra and Geometry. 

The answers to questions of S. P. E;- Algebra, of 
which solutions are not given, have been furnished by 
Mr. Praujiwan V. Vassaivala, of the New High School, 
Bombay. 

In some oases where several examples are similar in 
type, different methods of solution have been given 
and duplicate solutions of some examples have also been 
furnished . Some typical examples from various Univer- 
sity Examination Papers with full solutions have been 
added at the end of the book in the form of an appen- 
dix, which, it is hoped, will be useful to students. 

Notwithstanding great care bestowed in bringing 
out the work, errors may have crept in, and I shall feel * 
highly obliged to those who will bring them to the 
notice of the Publishers. My warmest thanks are due to 
Mr.Erachshah F. B. Karanifor much cordial assistance 
in the revision of proof-sheets. 

Bo^thay, SOth August 1898, 



LIST OP ABBBEVIATIONS USED IN THE 600K. 


Ang. for Angle. 

Oir, „ Girole. 

Ferp. ,, Ferpendionlar. 

Tim. „ Parallelogram 
Prll. „ Parallel 
Rect.AB,SO for Rectangles 
contained by AB, BC. 
St. for Bight. 


8qr, tor Square. 

Sir, „ Straight. 

V t> Because. 

.". >1 Therefore. 

A or Tr. for Triangle. 
=! for Bqnal to. 

^ » Greater than. 

< „ Less than. 
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WEDNESDAY, 20th NOYEMBER., 


T. Cooke, M.A-, M.I., LL.D. 
J. T. HA-THoiisrHvrAiTE, M.A. 

le- 

Govisd Yithal Kakkabay, B.A. 


[J7ie black figures to the right indieaiefull mMJ’ip.] 


Arithmetic. 


1. Seven tnen find a lump of gold weighing 13lbs. 
7| oz. Troy. What will be each man’s share, supposing 
gold to be worth JB3 17s. lO^d. per oz. ? 


2. Simplify — 

11 2-i+Si ii-Hi 


S. Eind the value of — 


5 

5 

7 


•387 of £8 16s. 3d.+6| of ^ of 7s. S^d. +^of 3d. 

4. What is the length of the edge of a cubical 7 
cistern which contains as much as a rectangular one 
whose edges are 154 ft. 11 ins., 70 ft. Tins., and 53 ft. 

1 in. . 


_ 5. In 1861, 3 towns had populations of 17,650, 19,600 
and 18, 760 respectively. In 1871 the population of the 
first had decreased 18%. that of second had increased 
21% while the population of the third had increased 
by 4,691 ; find the change per cent, in the population 
of the third town. 



2 


G. A banlirujit has goods worth Rs. 9,750 ; and had 9 
they realized their full ■value, his creditors would have 
received 13 annas in the rupee, but -l-ths were sold at 
17'5% and the remainder at 23’75% below their value. 
'What sum did the goods fetch and what dividend was 
paid? 

7. What sum will amount to £1,591 13s. 2'lGd. in 9 
3 years at compound interest ; the interest for the first, 
second and third years being 3, 2, and 1% respectively. 

X. Find the true discount on £2,750 due 2 years 6 
lienee at per cent. 

9. If 4 men earn as much in a day ns 7 women, and 9 
one woman as much ns 2 boys, and if 6 men, 10 women 
ami 14 boys, working together for 8 days, earn £22, 
what will be the earnings of 8 men and 6 women working 
togotlier for 10 days ? 

10. A person having a certain sum of money 9 
to invest finds that an investment in a railway stock 
bearing 5% interest at 117| will yield him £29 more 
annually than an investment in the three per cents, at 92^ . 

How much money has ho to invest ? 


Algebra. 

1. Remove the brackets from the expression — 5 

{m — n —Wx~—2i/l — J 2a: + 5^ — n 
and enclose the last three terms of the expression — 
a -i + c— 2d— 1 in a bracket nith a negative sign. 

2. Find the quotient which arises from dividing the" 4 
third power of 10a® by the square root of one million 
times a®^®. 

3. Extract the squaie root of — 0 

a:‘-Caj“y+ l3.T:®y®-12ry'>+4y‘. 

4 . Find the G. C. M. of — ^ 7 

21a:“— 26*® +8x and C.t*— 2. 
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5. Find the L. 0. M, of— ^ 

a;® — 1, »®+2a!— 3 and *®— Tas' + Gas. 

6. Reduce to their simplest forms the following ex- 
pressions — 


(50 






7. Solve equations — 

(i) (x-a)(«—b) ^ab— x^ 

(ii) 4 +‘V2 a’ + 9 = 'S/3jf + 25 


0 


9 


8 . 


Solve the equation — 

4 5 a-hy ^22 
x~ y~ xy 35 




9. From a certain sum of money I took Iiway one- 10 
third part and put'in its stead Bs. 50 ; from. the sum 
thus increased I took away one-fourth part and put in 
its stead Es, 70. I then found I had Bs. 120 : what was 
the original sum ? 


10. A number consists of two digits whose sum is 10 
8 ; another number is obtained by reversing the digits. 

If the product of these two is 1,855, find the number. 


Euclid. 

1. Define figure, circle, rigM angle, scalene triangle, S 
oblong, rhombus, gnomon, segment of circle, sector of 
circle. 

What do you mean by an axiom and what by a 
postulate ? Distinguish them carefully. 

2. If at a point in a straight line two other straight 5 
lines on opposite sides of it make the adjacent angles 
together equal to two right angles, these two straight 
lines shall be in one and the same straight line. - 
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8, The opposite sides auJ angles of a parallelogram 6 
are e^ual to one another. Shew that the sum of the 
perpendiculars from an interior point uporf the four 
sides is constant. 

4. Bisect a triangle by a straight line drawn from a 11 
given point in the base. 

5. If a straight line be divided into two equal parts 5 
and also into two unequal parts the rectangle contained 

by the unequal part®, together with the square on the 
line between the points of section, is equal to the square 
on half the line. 

6. Describe a square that -hall be equal to a given 5 
rectilineal figure. 

7. AB is a diameter of a circle. C any point in its 11 
circumference, AC, BC produced meet the tangents at 

B and Aia D and £ and the tangent at C meets the 
same tangents in F and G ; show that FG is half of 
BD and AJE tahen together. 

8. Similar segments of circles on equal sti’aight 11 
lines arc equal to one another. 

In the base BC of an isosceles triangle ABC, any point 
D is taken ; show that the circle described about the 
triangles A BB and ACD are equal. 

9. If two str.aight line® ent one another within a 5 
circle, the rectangle contained by the segments of one of 
them shall be equal to the rectangle contained by the 
segments of the other. [Prove that case only in which 
one straight line passing through the centre, cuts the 
other, which does not pass through the centre, not at 
right angles.] 

10. Describe a circle about a given triangle. 11 

Having given three points not iu the same straight line, 

describe a circle such that all the tangents to it from 
’• given points shall be equal. 
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SOLUTIONS- 

A-rithmetie. 


1 . 


-1 327 

13 lbs. 7 -oz. = -^oz. 


£o 17 s. 
327 


:£ the cost of 1 oz. 


T .. ,.G23_ ^. 327x623 

1 oz. oz . , d. ^ 2 ^ 

_ • _ ..„'327"x623 ^327x89 

7 men ; 1 man . . £ — — 


2x160 ” 2x160 

^90 18s.ll^<?. the share of one man. Ans. 


3. 


12 

.7^ 

2 


fl 1 . : 

11 

2~2''5'^5'' 

f 


^5 6 ’ : 

12 





11 

22^5 io\ 

^5 

55/ 


_12 


.= 

Is 

II 

h-< 

*tns. 

ll" 

22 5 110 

110 

387 


13 

16 

185 

1,00C 

XaG _+- 
1 16 

2 

^ 65 ^ 

248 - + 

^54,567^ 37 7 , 

“^16,000 + 3‘-+l/- 
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d. 


101 7 

=£^ 8 s. 2^//.+12s. 4(7.+-jj-f?.=^4 Os. 
4. The contents of the rect. cistern. 


^1859 847 637 

( 12 ^ 12 -X 


637 V 

12 j 


cub. ft. 


. . the length of the edge of the cubic cistern 

■ip- 


= 3/1,859^847^637 

12 I2r T2 

= 3 / llxlSxlS 11 X 11x7^7x7x13 

12 X- 


=^ln)° 


‘X(7)"X (13)” 11x7x13 1.001 

(12)= 12 W ‘ 

= 83ft. 5in. .4 ms. 


4L«s, 
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5. 100 : 17,650 18—3,177 decretise in tbe population 

of the first town. 

100 : 19 600: :21=4,166 increase in the population of the , 
second town. 

.'. increase in the total population of the three towns 
=4,156+4,692-3,177=5,630. 

The original population =17650+19600 + 18760 = 56010 

56,010 : 100: 15, 630=^1^=10^ increase %. 4ns. 

6. Rs. 9,750 x^=Rs. 3,900 worth goods sold at I7'5 % , 
below their value, i. e., at 82*5 % of their price. 

9,750— 3,9 00= Rs. 5,850 worth goods sold at 23'57 % 
below their value, t. c , at 76*25 per cent, of their price. 

Rs. 100 : Rs. 3,900:: Rs. 82^= Rs. ^ 

Rs. 100 ; Rs. 5,850 : *. Rs. 76}= Rs. 

Rs.®|25+Rs.?!:^=Rs.^^^= Rs. 7,678| the goods 
fetched. A ns. 

Had he realised the full value of the goods, i.e., Rs. 9,750 , 
he would have paid 13 annas in tbe rupee. 

.'. Re. ^ : Rs. 9,750 :: Re. l=Rs. 12,000 amount of debt 

but the creditors were paid only Rs. — 

O 

.-. Rs. 12,000 ; Re. 1: :Rs. 

=10 aunas 2}-§^ pies. Ans. 

7. £100 : £l ::i6103=36r03 amount of ^1 for the , 
1st year. 

£100: £1*03 :: £102 =£1*0506 „ „ £1 „ 

2nd year. , 

^eiOO; 561*0506 ::iei01 =561*061106,, „ aei „ 

3ril 3 ear. * 

£1591 13s. 2*16tf.= £1591-659. 

.£1*061106. amount: £1,591*659. amount :: £1 sum 
=£1,500 sum. Ans. 
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8. 4i X 2=^68^ interest on sSlOO for 2 years. 

^losi ; ^62,750 :: £i^k discount. =^6215 8s. 9^Vr' 

9. 4 men = 7 women = 14 boys 2 men =• 7 boys. 
men+ 10 women +14 boys=(2i + 20 + 14) ox 55 boys. 

8 men + 6 women = (28 + 12) or 40 boys. 

Boys 55 : 40 1 .. ^. 20 -£ 9 q . An^ 

30. Let 5692^ be invested ; then 

£117^ ; £92J ;;£5=^||? interest on the Brst invest- 


lent. 

iS92^: £92|::£3= jSS interest on the second invest- 


lent. 

QflQ oy 

dSj^—iGS= £f- difference in-the two incomes. 

34 34 

£~. : ^629 ::se92i = ^£2,890 lOs. dns. 
y 4 


1 . 


3. 


Algebra. 

(pi—K—Sz +2^)— (2x+ 5y— n- w) 
= 771— H — 3*+2y— 2®— 5^+n+n?. 

= 2b 5— 5x— 3y. 

c— (2d— c+1). Ans- 


(lOflV 


lOOOfl* 


:1. Ans, 


VlOOOOOOa^* U'0U«° 

a*- Qx-if + 134:V -12xi/+4jr* 

L®!- 3 r 7 /+ 2 ^® 


2 a* —Say 


.a* 


— 6 aV+ 13 a®y’' 
i — 6a^7/ + 9 j°7/® 


2 a® — ' 6 »y + 27 /®! 


4a®7/® — 1 2.T7/® + 4?/* 
4aV/® - I2a7/® +4i/* 


4 . 


a® — Say + 2y®. A ns. 

21a®-26a®+8a 

=sC21a*_26a+8)=a(21®® - 14a; - 12a+8) 
=:a|7a(8a-2) -4(3®-2)5 =aC3a-2)(7a-4) 
6a®-a-2=6a®-4® + 3a-2 =(2a+l)(3a-2) 

Hence the G» C. M. =s8a— 2. Ans. 
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iG»_l=(iC+l)C-e-l) 

a*+2®-8=(*+3)(a:-]) 
a* - 7** + 6a= a(a* - 7a + 6) = a(a* - 6a - » + 6) 
=a(a — 6)(a— I) 

the L. 0. M. of tbe three expres-*ions =s 

a(a — l)(a + l)(a+3)(a — 6). Ans. 


6 . 


CO «+ 


b—a 
l + ba 



ab — a\ 

TTba) 


= fl+ 


b — a 

1 + Aff 


. 1+fl 

* ]+6a~“ 


h — a l-\rba 
1 + ia b 1+a® 


_ , a(i — a) _«i+o®i + fl6 — a® 

“ 4(1 +ff*) 

_ a*4 + 2a4— a® _ <7(0*4+24—0) j , 
4(1+0®) 4(1+0®) ” * 

(h) W_a . 2 4J ^ 

4 8 §_12“3 _47-4a„ 12 

18, _ 3 .. 5 “IF" I2^r6 


_ + g;^_ a — - 
12 ^ 2 12 

47 -4a 


12a -5 


Ans. 


7, (i) (a— o)(a— 4)=o4— a® 

a® — oa— 4a+a4=o4— a®.'.2a®— oa^4a=0 
a(2a— o— 4)=0 a=0 or 

2a— o— 4=0.\2a=o+4 a=^^-^, Ans. 

(iO Va+4+V2a+9=V3a+25 
Square both sides. 

® +4 + 2a + 9 +2 V(» + 4X2a + 9) = 3a + 25 
2V(a+4)(2a+9) = 12 V(a+4)(2a+9) = 6 

Squaring both sides, we have Ca+4)(2a+9) = 36 
.. 2a®+17a+36 = 36 .■.2a® + 17a:=:0 
a (2a +17) = 0 

= 0 or 2a+17 = 0 a =-^. Ans. 

a 
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„ 4 5 _a?+2/ ^57 

*• i—y—l^*rs 

(y— ») ■••••“ ^^) 

• J_i=l+i+Hor l—irr^ 

" » y y'’*ic'^85 B y 35 

- •i_J=i£ (i) 

ITow divide (ii) by xxj 

• l=?L_§°.i . ... (ii) 

• • 34* 34j/ - ••• W . 

Oft 

Multiply the 1st by and subtract it from the 2nd. 



••34fl} 34y . 

35 70 _19 

34* 34y 34 

. 35 _15 . 7_q . _7 . 

34y~34 "Y~° 

Substituting the value of y in (i), we get 
1 9v3 =19- 1-19 .6 _49_7.. K . 5 . 

^-2X^ 35**« 35”^7“35"5’'^ * • 7* 

‘ 9. Let * rupees be the original sum, 

Bs. ~ IS taken away ; 

2(0 • 

Rs. -g- remains, to which is added Rs, 50. 

2os 

1^®' 3 ~ + 50 is the sum thus increased. From this ^ is 

2tC 

taken away .'. Bs. |(y + 60) remains, which, with Rs. 70, 

2fl? 

gives Rs. Kt +® 9) + 70. And this is equal to Rs. 120 

••• I (^+50) + 70= 120 

•f+^i=50 • ^ - 50-75 
*2^2 •• 2 “ 2 

• = 100 - 75 = 25. 

Rs. 25 is the orisrinal anm. >4«c 
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10. Let » be tbe digit in the tens’ place and // the digit 
in the miits’ place. 

the number formed = iOx+y and the number fonneil 
by reversing the digits =_ 10^+* 

The sum of the digits = 8 «+y = 8 (i) 

and (10a!+2/)(10i/+(e) = 1865 (ii) 

From (i) we have » =: 8 —y. 

Substitute the value of x in (ii). Hence we get 
JIO (8-3/)+i/Hi0i/+(8-!/)| = 1855 (ii) 
(80-9j/)(9y+8) = 1855 
•. 7201/ -81i/ + (340-721/ = 1855 
.-. 8V-648i/+1216 = 0.'.y®-8i/+15 = 0 
i/— 5y— 3i/+15 = 0.*.(y-3)(i/— 5) = 0 
y= 3 or 5. Hence « = 5 or 3 
the number = 53 or 35. Ana. 


Euclid. 

1. An axiom is a theorem, the truth of which is admitted 
without proof. L postulate ii a problem, the possibility of 
which is admitted to be self-evident, and to require no proof. 
“ An axiom is a truth of so self-evident a character that it 
cannot be made clearer by any attempted demonstration of 
it. In postulates we demand as a basis of reasoning that 
the geometrical operations they refer to, shall be considered to' 
be perfectly done. This is to prevent our demonstration^ 
being impugned on account of imperfect dra^ving. They 
also demand that no proof shall be required of the operations 

' stated being effected.” 

2. Euclid I., 14. 

(Fig. 1) Let X and ?/ be any two points from which there 
fall xQ, xGf xjl, xB and yF, yL, yZ, yM prep, to tlie four 
sides of pm. ABC2). 

xQ and xR are prep, to the parallel str. lines CP and 

D xQ is in the same str. line with xR, i.e., Qxlt 
str. line. Similarly, GxH, FyZ, LyM are str. lines. Be- 
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cause the angles QRZ and RZF = 2 rt, angles, QR 
is prll. to FZ (I. 28) and RZ is parallel to QF. QFZR 
is a pm. RQ=FZ. Similarly, 

GE=LM-, GH+QR=LM-\-FZ, i.e., xG-i-aH+xQ-i- 
xR=yLi-yF+yM+yZ. Similarly, the sum of the per- 
pendiculars drawn from any other point will be the same 

it is constant. 

3. Euclid I., 34. 

4. (Fig. 2). Let .disc be the given triangle and P the 
given point point in Bisect £C in E (I. 10). Join 
DE. Through A draw AF parallel to DE (1 31). 

Join AE, EF. Then because DE is prll. 
to AF, tr. ALE = tr. DEF (I. 37) 
to each of these equals add tr. BDE. 

tr. ABE = tr. DBF. 
but tr. ABE = i tr, ABC. (I. 38) 

.-. tr. DBF = I tr. ABO. 

5. Euclid II., 5. 

6. Euclid II., 14. 

7. (Fig. 3). FC = FB. (III., 17 cor.) ,*, ang. FBC = 
ang. FCB (I. 6), but ang FOB. — 

ang. GCE. (I. 15), and ang. FBC = ang. GEC(I. 29) 
because AE and BD are parallel, being at right angles 
to the diameter. 

ang, ECG = ang. CEG GE = GC (I. 6) and 
— G^A (III, 17 cor.) GC = ^ AE. Similarly 
CF = k DB FG=i\ {BD^AE). 

8. Euclid III. 24. 

(Fig. 4). AB =. AC (Jiyp.). ang. ABD = ang. ACD 
(I. 5) . ; the segments ABD ‘and ACD are similar (III. def . 
15) .’. they are equal (III., 24) 

Hence the circle ABDE = circle ACDF. 

10. Euclid IV., 5. 

(Fig, 5), Let the given points A, B, 0 be equidistant from 
one another, Join^B, JSC, CA. Then ASCis an equila- 
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teral triangle. Describe a circle about ABC (IV . 5) and draw 
tangents at A, B, C, vie., BE, EF, FD respectively. Then 
the resnlting figure shall be equilateral, i. c., all the tangents 
shall be equal. 

Each of the angs. FAB, EBA=a.ng. ACB (III. 32) 
5 = an angle of an equilateral tr,=^ of two right angles. 

ang. E=iof two right angles (I, 32) also the angs. 
at B and F are each ^ of two right, angs. tr. BEF is 
equiangular. 

it is equilateral (I. 6, cor), ». e., thetangents BE, EF, FB 
from the given points A, B, C are equal. 


1879-80 

WEDNESDAY, 19th NOVEMBER. 

Theodore Oooke, M.A., M.l.» BL.D, 

Govind Vithal KukkABAY, B.A. 

[2%e figures to the right indicate full marJes."] 

Aritbmetic and Algebra> 

1. Add the following numbers: Eighty four 
thousand three hundred and one ; nine hundred and 
thirty-three thousand ; forty seven million six thousand 
three hundred; and subtract from the result two 
million eighty-one thousand and eighty. 

2. Explain the terms — Measure, Common Measwre 
and Greatest Common Measure and prove that every 
common measure of dividend and divisor is a measure of 
the remainder. 

3. Find the value of — 

•4.5of:ei3s.9rf.+-25!?of 5s. fid. +*3125 of £5 


4. 


Find the value of — 


4-— 4 

TS T 




and 


12 4 

ahooIg+5-jj+ 


5 


4 


6 


6 


6 
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5. If by selling wine at Rs. 6 per gallon I lose 25 per 
cent., at what rate must I sell it to gain 25 per cent. ? 

6. A person borrows ^130 on the 5th of March, 
and pays back £ 132 10s. 6d. on the 18th October ; find 
the rate of interest charged. 


7. 


8 . 


9. 


10 . 


11 . 


Reduce to the simplest form — 

+2t£* - (2e® - 6*) - 1 (rf*— c® - c*) - e^)l 
Find the square root of — 

Find the'G. C. iM. of— 

2*® — ay — Gy” and 3a“ — 8ay + 4y®. ' 

Add together— 

+ and — - 

(»+l)(a+2) 3a(a+2) 

And find the A'alue of the result when a= 5 . 

Find the value of a and y from the equations — 

a c 


aa+5y=<;® 


-= 0 


’ 5+y c+a' 

12. A and B invest equal sums in speculation ; 
A gains Rs. 1,000 and B loses so much that his money 
is now two-thirds of money. If each gave the other 
one-third of his present sum, S's loss would be dimin- 
ished by one-half. What did each adventure ? 


8 

7 

4 

6 

6 

6 

7 

9 


WEDNESDAY,' I9th NOYEMBER. 


(2 P.M. to 5. P,M.) 

Euclid. 

1. The complements of the parallelograms which 7 
are about the diameter of any parallelogram are equal to 
one another. 

2. ABCD is a parallelogram. A straight line EF, 10 
drawn parallel to the diagonal AG, meets AD, DC or these 
produced in E and F respectively : show that the triangle 
ARE is equal to the-triangle BCF. 



14 


3. A, B, C, ave three points in a straight line such 10 
that AB is equal to 2?C. Show that the sum of the per- 
pendiculars from A and G on any straight line which 
(Iocs not pass between^ and C is double the perpendicu- 
lars from B on the same straight line. 

4. Describe a square that shall be equal to a given 7 
rectilineal figure. 

5. In any trianglethe square on the two sides are to- 15 
gether double of the squares on half the base and on the 
line joining the middle point of the base with the oppo- 
site angle, 

6. Draw a straight line from a given point cither 7 
without or in the circumference which shall touch a given 
circle. 

7. If from any point %Yithont a' circle there be drawn 8 
tno straight lines, one of which cuts the circle and the 
other meets it, and if the rectangle contained by the 
whole line which outs the circle and the part of it without 
the circle be equal to the square on the line which meets 
the circle, the line which meets the circle shall touch it. 

8. Inscribe a circle in a given triangle. 

9. Give without proof the construction for inscribing 
ai\ equilateral and equiaugulnr pentagon in a given 
circle. 


SOLUTIONS- 

Aritbmetic and Algebra. 

]. 84, 301-f933,000-t-47, 006, 300=48, 023,601. Am. 
48,023.601-2,081,080= 45,942,521. Am. 

2. The Measure of a number is the number which 
divides the given number exactly. 

•- The Common Measure of two or more given numbers is 
j w hich divides each of them without a remainder. 


CD U3 
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Tlie Greatest Common Measure of bvo or more given 
lumbers is the greatest number wliich divides each of them 
ivithout a remainder. 


Every common measure of dividend and divisor is a 
measure of the iemainder : for, let 20 be the divisor and 32 
be the dividend, then 4 ia the common measure of 20 and 32. 

32—20 = (8 times 4)— (5 times 4) =(8—6) times 4 = 3 
times 4; thus 4 measures (82—20). 


Or thus : — ^Let a be contained m times in x and n times in 
/; then ma=x and na=y, x—y = ma — na = — j?) 

e., a is contained m~n times in »— y, or a measures x—y 
by the units in m — 


9 19 . • 17 

8. -45 = £l 3s. j •257 = ^ and 


'16 


,451 


£11 6s. 6d.=z £^ ; -3125 of £5=£1 11s. 3rf. 

. £lvli_ £1L1-I0s*8id X 

.. *20^16- •‘=’320 GO ^ 40 ^640 

£2 IBs. Id. 


lOs. 8|d.+j£2 18s. ld.+£l 31s. 3rf= 
£6 Os. OJcZ. Ans. 


4. 


60 19 3 , ^ 

» T ■ _i_5 “ On y — 1* Ans, 

80 .3 X 

12 4 5 45 + 20~24+26_66_i11 

2+9"'15'^18~ 90, 90 15* 


Ans. 


5. Rs. 75 S.P. ; Rs. 6 S.P.'. : Rs. 100 O.P.=Rs. 8 C.P. 
Rs. 100 C.P.; Bs. 8 C.P. Rs. 125 S.P. = 

Rs. 10 S.P. -Ans. 


6. Interest for (26+30 + 31+30+31+31+30+18) 
or 227 days. 

£132 108. 6d. — £130=£2 10s. 6d,=£2|^=£Vu 

£130: £100-1. .nlOl ^ 

Days 227 : Days' 365 /• ’* 40= ‘*n804‘ 
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7, The expression 

= a®+2d*--2c*+i*— Jd*— e*-c*+d»-e»| 
= a*4.2£?»_2e*+5*— d®+e*+c*— fi'*+e* 

= fl*+i®+c®. Ans, 


8. The expression 

= (?4+0-(M)n' 

,, . * 1 y .. 

the square roots- — 2+^* Ans. 


9, 2*® — ay— 6i/® = 2a® — 4ay + Say — 6y® 
=(a-2y) (2a + 3y) 

3a® — Say + 4y® = 3«® — Gay— 2ay+4y* 
= (3a-2y)(a-2y) 

Hence the G,C.M.sa — 2y. a^ns. 


a;(a+8) 2 3a«(»+3H2(g+l) 

(a+l)(a + 2) 3a(a+2) ~ Sa®(a+l)(a+2) 

3a® *1" 9a® 2a 4- 2 
~ 3a* + 9a® + 6a 


No\fr a= 5 , the expression ’ 

=t+i+i±?=i. 


11. «a+6y=c* (i) 

cCa+a)— c(6+y)=0 (ii) 


* i.e. a®+aa- ic— cysO.’.oa— cy=6c— «®...(ii) 
Substracfeing (ii) from (i), we get 
iy + cy = c® + a*— Jc 

yCi+c)=c® + a® — Jc.'.ys^— yjns. 
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Substituting the value of g in (i), we get 


ax-\-h 


C«*+c® 




.a.r=c’ 


b-^-c 

bc^ + c® r- ic® — bo^ + i®c 


&(g® + c®-&c ) 
b + c 

c® — a®o + 6®c 


i + c 


S + c 


. c®— a®6 + 6®c 

. . « = j T \ — » Ans. 

a[h + C) 

12. Let Rs. X be the' investment of each, and Rs. y the 
loss to B. 

Then A has Rs. a +1,000 and B has Rs. x—y. 

.*. by the question x—y=^{x + 1,000) (i) 

B gives ^ of (x—y") .\%(x—y') is left with him, and 
he obtains •g•(a+ 1,000) from A B now possesses 
■5fa--y)+-|(a+1000), and this sum, by the question, is 


equal to x 


y 

2 


••• ■|(«-y) + iC« + 1000)=a-| (ii) 

4a— 4^+2»+2,000=6a— .3jf y=Rs. 2,000 

a=Rs. 8,000, Rs. 8,000 investment of each. Ans. 


Euclid. 

1. • Euclid I., 43. 

2. (Eig 5flr.) The parallelograms ACFG and ACHE are 
equal they are on the same base .40 and between the same 
parallels (1.35), Again, the parallelogram ACFQ=:2 tr. 
BOF (I. 41), and the parallelogram ACB.E= twice tr. ABB 
(I. 41) tr. ABB~iv. BCF (ax. 7). 

3. (Tig 6.) Let XZ, ZT-he the projections oiAB, BG on 
any straight line PQ, Through A dmw parallel to PQ 
meeting BZ, CT m E and .S' respectively. Now 4Z,PZ, 
CT are prll. •/ they are perpendicular to PQ (I. 28). 

the figures XH and HF are parallelograms. 

AX=HZ=BT (1.34) 

.-. AX-\-KY^WZ. 
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But through B, the middle point of AC, a side of the tr. 
AOK, BE. has been dratvii parallel to the side CK BE 
bisects AK and is halt of CK, 

^.Y+AT+CAr=2 (7rj?+ be ) U. AX’^CT~<2,BZ. 
4. Euclid II. 14. 

Let ABC be a tr. and AT) the line dranii 
from the vertex A to the bisection point 1) of the base BC. 
From A draw AE perpendicular to BC (t. 12). ^ 

Then, in the obtuse-angled tr. ABB, the square on AB 
exceeds the squares on AT), J)B by twice the rcct. BD, DE 
(II. 12) and in the acute-angled tr., ABC, the square on 
AC is lesa than the squares on AB, BC by twice 'the reot. 
CB. BE. (II. 13) ; but the rcct. BB, BE = tout. CB, BE 
.*. the squares on AB, AG arc double of the squares on 
AB, BB (V BB^BC). 

6. Euclid III. 17. 

7. Euclid III. 37. 

8. Euclid IV. 4. 

9. Euclid IV. 11. 


I880-S1. 

Aritlimetie and Algebra- 

S. COOKU, M.A., F.G.S., Assoc. M. Inst. C. E. 

The Rev. D. Mackichan, M..\ , B.D. 

1. Simplify the following expressions : — 

2-f -— - f- ; 4-5 X 2-3 „ 253 

S + TT- 5 3418 ®75 

* 2 

and add together the results. 

2. Three boys agree to start together and run, until 10 
all come together again, round a circular court 15 yards 

in circumference. One runs at the rate of six, the 
second seven, and the third eight miles an hour. In 
how many seconds will the race end ? 
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3. If 3 soldiers or 10 coolies can dig 155 cubic feet 12 
of earth in 5 days, bow many coolies must be employed to 
assist 7 soldiers in removing 600 cubic feet of earth so 

as to get it done in 4 days. 

4. In what time will Rs. 2,250 amount to Rs. 2,565 10 
at 7 per cent, per annum. 

5. A merchant sells a lakh of Rupees out of the 4 12 
{Ter cents, at 16 discount,- and invests the proceeds 
while exchange is at 2s. 13. in the 3 per cent, consols . 

at 96. What iircome does he derive therefrom ? 

6. Find the continued product of the following 6 
quantities : — 

fl+6+c, — a + A+c, a—A+c, o+A—e ; 
a + A o — Av/.III. 


7. From the sum of the squares of ^ and 

1 9/ ^ ® 

—-y- , "BubstTact the .square of 

«+A ’ a® —A® 

8. Find the G. C. M. of the quantities , forming 
the numerator and denominator of the fraction 

.v*— 15A'®+28a— 12 , , 

2*8 15a: ^24 reduce the fraction to its 

lowest terms. 


6 

8 


9. Find the value of a, y, and a in the following set 12 
of simultaneous equations : — 


a,+y+2=6 
- 3ar— y+2a=7 
4a: + 3y— a=7 

10. Determine the time between ten and twelve 10 
o’clock-, at which the hour and minute hands of a 
common clock are exactly together. 

31. One student said to another: * If you give me 8 
half your money I shall have a hundred rupees.’ The 
other replied : * I shall have a hundred rupees if you 
give me a third of your money.’ How much had each ? 
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Euclid. 

1. State the four cases in which Euclid proves that 6 
two triangles arc equal in every respect. 

Two isosceles triangles stand on opposite sides of the 
same base : show that the straight line joining their 
vertices bisects their common base at right angles. 

2. Define parallelogram, square and rhombus. 8 

Prove that the opposite sides and angles of a parallelo- 
gram are equal to one another and that the diagonal 
bisects it, 

Sliow that the diagonals of a rhombus bisect each 
other at right angles. 

3. Find a point in a straight line such that straight 10 
lines drawn to it from two given points on the same side 

of the given straight line may make equal angles with 
the given straight line. Show that the sum oi these two 
lines is leas than that of any^other pair of lines drawn by 
joining the two given points to any other point in the 
given straight line. 

4. If a straight line be divided into two parts tbo 10 
square on the whole line is equal to the squares on the 
two parts, together with twice the rectangle contained by 

the two parts. 

In a right angled triangle, of which the right angle is 
the vertex, a perpendicular is let fall from the right angle 
on the base ; prove that the square on this perpendicular 
is equal to the rectangle contained by the segments into 
which it divides the base. 

5. From a given point without a circle draw a 9 
straight line which will touch the circle. 

Show that two tangents can be drawn from the given 
point to the ohcle and that they are equal to one other. 

6. If two circles touch one another externally the 10 
straight line joining their centres passes through the 
point of contact. 



21 


Two equal circles touch each other externally ami 
through the point of contact chords are drawn, one to 
each circle, at right angles to each other : prove that 
the straight line joining the other extremities of these 
-chords is equal and parallel to the straight line joining 
the centres of the circles. 

7, If from any point without a circle two straight 11 
lines be drawn one of which outs the circle and the other 
touches it, the rectangle contained by the whole line 
which cuts the circle and the part of it without the- 
circle is equal to the square on the line which touches it. 

Hence show that if two circles intersect each other 
their common tangent is bisected by the line joining the 
points of intersectiori produced. 

8. Describe the circle about a given triangle. H 

Prove that, if the centre of this circle coincides 

with the .centre of the inscribed circle, the triangle is 
equilateral. 


1 2 


SOLUTIONS 
1 


5 + - 


.= 2 +. 


U 


5+._-L 


= 2 +. 


5+f 


8 


— 2 y — 2'39^ • Ans. 

003 

5^^ 875“ 2,008 


375 


875 


• F . 9 - 74+153 227 

* - TrrT'o = — 


2 


23 

BT“ = ■§?= ®T4- 



225 

2. yds. 6x 1,760 ; 16 ; 60 x 60 secs. = -jj 


number 


of seconds in which the first boy walks round the 
circular court. 

675 

yds. 7x1,760 : 15 t: 60x60 secs. = number 

of seconds in which the second boy walks round 
the circular court. 

675 

yds. 8 X 1,760 : 15 ; : 60x67 secs. = number 

of seconds in which the third boy walks round the 
circular court. 

When the boys meet together again at the starting point, 
each will have walked round the circular court an esact 
number of times ; therefore to find the number of seconds in 
uhich the race will end, find the least number which contains 

each of the fractions an exact number of 

times, i.e., find the L.O.M. of the fractions, i.e., the L.C.M. 
of the numerators divided by the G.C.M. of the denomi* 
nators. , 

the L. C, M. of 225, 675, 675 = 675. 

The G. 0, M. of 44, 164, 17C = 22. 

67*1 

the required L. C. M. =-3o-=30H-- 
15 

.'. The race will end in 30 ~ seconds. Arts. 

3. To dig 155 c, ft., 10 coolies are required for 5 days. 

» to dig 1 c. ft., coolie is required for 5 days, 

_ ^10x5 . 

to dig Ic. n. coolie is required for 1 day. 


to dig 600 c. ft, 
1 day. 


5x10x600 


— coolies are required for 
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o . . ^ 10x600x5 

to dig 600 c. ft., m 4 dajs -j gg coolies are 

required. 

1,500 . , 

= — gj - coolies are required. 


4. 


Or thus — 

(Direct) 160 : 600 1 . . j,, ^ W 

(Inverse) 4 : o J ol 

70 

BntJ soldiers, i.e., (3 : 101 *. 7) -g- coolies are already 

, - . 1,500 70 _ 2,330 _ 5 . . 

employed, • • gy 3 ~ 93 “'^^93’ 

26 coolies are required. Ans. 

Rs. 2.565 i'=: the amount. 

Rs. 2,25U is the principal. 

Rs. 315 is the interest on Rs. 2,250. 

Rs. 2250 : 100 1 315 = Es. 14 interest obtained on 
Rs 100 for the required time. 

But in one year Rs. 100 produces Rs. 7, 

Rs. 7 int. : Rs. 14 *.*. 1 year = 2 years. Jns. 
The price of Rs. lOO stock is at 16 discount, i.e. 
Rs. 84 cash. 

Rs. 100 stock : 100,000; ;Rs.84 cash=Rs. 84,000 cash 
Rc. 1 =25d. = ^ 2 ^ = 

Rs. 100 : Rs. 84000 :: £ £8,750. 

Now £8,750 is invested in the three per cents, at 96. 

/. £ 96 ; £8,750 I : £3 = £273 8?. 9i?. Ans. 


0 . 


6 (<r+J + c)(— ff +5-rc) 

= K*+c) + 0’||(5+c) — ff| . 

= (6 + c)*-a»=5® + 26c+e’-c* 
(ff—5+c)(/7-f 5— c) 
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= Ja-(J-c)|J«r + (i-c)| 

(i» + 2«c+c=-«’)(a®-i®+2Ac-c*) 

= 45® c® -a'- h* -c*+ 2a®5® + 2o®c® - 5*c® 
= 2<r5®+2a®c®+25®c®-r-a*— 5*— c*. Ans. 

(fl;+jV~l)(a-5V^) 

= a®-5®(-l) = ffl® + 5®. Ans. 


The Slim of the stiuares of -i— and _L_ 

‘ a—b a+b 

= r rJL V = _L_ + 1 

\a-b) \a+b) (ff-5)® (a+5)® 

_ (<7+S)2+(a_j)» _ 2(a®+5») 

Cff+5)*(ff-5/ .(«®-5®)® 

\r .1 c 25 45® 

iNow the sqnare of - 5 — ^ — 

• 2(ffl® + 5®) J5® 

•• (a® -5®)® “(a® 


(a® -5®)® 
= 2Xo*+i’)-45* 
5*')» ■ (o®-5®)»“ 

(a® -5®)® a® -5®' 


8 . .x*-15*® + 28*-12 

= a*- 2a®+2a’— 4a®— lJa+22*+6.r— 12 ^ 

= a*(a— 2 )+ 2 a®(a— 2 )— lla(a— 2 )+ 6 (a— 2 ) 

= (a- 2 )(a®+ 2 a®-lla+ 6 ) 
and a*+ 2 a®— lla +6 
= a®— 2a®+4z®— 8 a— 3a+6 
= a®(a— 2)+4a(a— 2)— 3(a— 2) . 

= (a-2Xa:®+4a-3) 

the numerator = (®— 2Xa— 2)(a®+4a— 3) 

The denominator 2a® — 15a+14 
= 2a®— 4a® + 4a® --8a— 7a +14 
= 2a*(a-2)+4aCa-2)-7(a-2) 

= (.t— 2)(2a®+4a— 7). the G. (J, M. = a— 2. 
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The fraction 

{®-2)(s-2)Ca®+4e-3) 

(a-2X3i=+4x-7> 

=(£zSC£±i^. Ars. 
2x*+4x— 7 


9. Adding the 1st and the 2nd eq^nafeious together, ■we get 


3x-y+2g=7 (ii) 

4h-3s+ 13 (iv) 

Multiply (i) hy 3, and subtract it from (iii) thus; — 

4x + 3y— 2 = 7 ., (iii) 

3x -i-3y +3s=l. 8 , ...... ..(i) 

«-4r=-H (v) 

Now multiply (v) by 4 and subtract it from (iv), thus 
4x+3r = 13 
4x — 162 = —44 

19s = 57 2=3 

Substitute the value of z in (iv) 


4x-t*3x3 = 4x = 4 ,, x— 1, 

Substitute the value of x and ; in (i). ^ 
l+y+3 = 6 .*,^=6-4= 2 
/. X = 1, y = 2, s = 3, -Ijw. 

10. Let X be the number of minute divisions passed 
over by the niiuute-hand after 10 o’clock. The minute 
hand in 80 min. mores 60 divisions and the hour hand only 5; 
therefore the minute-hand moves 12 times as fast as the 
hour-hand. Now, when the minute-hand moves x di-vasions, 
the number of minute divisions passed over by the hour- 
hand = Now at 10 o’clock, the minute-hand is 10 
divisions in advance of the hour-haud ; in order that the 
two hands may be exactly together, the minute-hand must 
pass over 50 more divisions. 

Hence x=^-i- 50..'. T2x— x=600 .•.llx=600 .■.a=54^. 

Thus the hands arc coincident at bd-j?, minutes past 10 
o’clock. Ans. 


2 



26 


Again x = .^^ + 55 x = 60, i. e., the liands will be again 
coincident at 60 mins, past 11 o’clock, i. c., at 12 o’clock. 
Ans, 

] 1. Let X rupees be the sum witli the first student and 
y rupees with the second. 

Then a+ !•= 100 andi/+-^ =sl00 

2a:+y=200 (i) 

a +62/ =300. (ii) 

Multiply the 2nd by 2 and subtract it from the 1st. 

2a: + y=200 

2.T + 6y=600, 2/ = 80 ; whence a!=60. 

-5i/=-i00 

the first student had Us. 60 and the second hadRs. 80. Ans. 


Euclid. 

1. In Props. 4, 8 and 26 (two cases) of the First 
Book, Euclid proves that two triangles are -identically equal. 

(Pig. 8). In trs. ACR, BCD,’.’ AC=CB (hyp.), CD is 
common, and AD=jBP(hyp. )'.'.nng At7R=ang BCD (T.) 
8). Again in trs, ACE, BCE, ’SAC=CB, CE is common 
and ang. ACE = aug. BCE (proved). ’.AE=:EB (I. 4) and 
ang. AEC=: ang. CEB (1. 4) ; but ithese are adjacent angles 
they are rt. angs, (def. 7).'.AB is bisected in JS" at right 
angles. 

2. *£uc. I. 34. 

.(Fig. 9.) In trs. ABD, BCD,’:AB=BC and BD is 
comtnon, and AD=DG .’.ang ABD=:ang DBC (I. 8). Again, 
in trs. ABE, BEC,\'AB=BC, BE is common. And ang. 
ABE s.aag. EBC (proved) AE^EO (I. 4), and ang. 
AEB=.ang. BEC (I. 4), but they arc adjacent angles, 
they are right angles (def. 7). In the same way it can bo 
proved that BE^ED] .'.BD, AO bisect each other at right 
angles. 
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3. (Fig. 10) Let A nnd S be the given points and MN 
the given str. line. Draw AC perpendicular to ilfiV, and 
produce ittoP,- making (1.3). Join PP, cutting 
MNat P. Then P shall be the required point. 

(i) Join AP. In the trs. AGP and DGP :AG=J)G 
(constr.), GP is common and ang, AGP =^ng. PGP, being 
right angles, trs. ACP, DGP, are equal in all respects 
(1, 4) '.ang. ^PC=an». PPG. but ang. PPC=aug BPN 
(I. 15) ; ang APG=:s.ng. BPN. 

(ii) Take any other point QinMN, Join AQ, BQ, DQ. 

The sides PQ, QB are together greater than DB (I. 20). But 
AP=PP (I. 4). Similarly AQ- QD, :.AP + BP=BPi and 
AQ+BQ=BQ+QD, is greater than AP-i-BP, 

i, e., AP, PB are less than any other two lines which can be 
drawn from A and B, to any other point Q in MS. 

4. Euclid n. 4. 

\ (Fig. 11) Let ABC be a triangle having the right angle at 
A and let AP be drawn perpendiculai\to BC, 

Now, PC“ = PP*+PC"+2reot. BD.PC (II. 4). But 
PC»=P4*+^C®(I.47) = ^fP® + PP* + JP* + PC® (I. 47), 
:.2AP^-\-BD^+hG^ = PP*+PC= + 2 rect. BD.PC (ar. I). 
.•.2AD* = 2 rect. BD.PC .’.AP^^voct.BP.PC. Q.E.P. 

5. EncUdlll. 17. 

(Pig. 12). By III. 17, we prove that AB is a tangent to 
the circle. Similary it may be shewn that AG is a tangent. 
Now, show that AB=AG. Find E the centre of the circle. 

Join EB, EG. In trs. AEB, AEG, angs. ABE, ACE are 
rt. angs. (IIL 18), :.AE^ = AB- + BE^.=AC^ + CP® (L. 47). 
ButPP®=CP»,V'PP=CP;.'. AB^=A(?. AB=AG. 

-6. Euclid III. 12. 

(Pig.-lS). BG passes through the point of contact ^(lil. 
12). •; PAE^ono rt. ang. (hyp.) /. angs. DAB, BAG 
- together=one rt. ang. but ang. PriP=ang. BPA (I. 5), and 
ang. CAE-nwg. GEA (I. 5). .'.angs. BAD, BPA, CAE, 
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CAE, together =2 rt. nngs., angs. VBA, EC A together 
=2 rt. angs. (1. 32).’. BJi and EC areprll. (1.28), and they 
areequnl. VE and EC arc also equal and prll. (I. 33). 

7. Euclid III. 36. 

Eig. 14. Now C^=recfc. SA, EB (III. 86) and DJF*= 
reai.E.A.EB, (III. 36). .\CE*=VE* :.CE=DE.Q. E. V. 

8. Euclid IV. (Fig. 18). Lot K be the centre of the 
concentric circles. Now, as in TV- 5. we may prove that 
KA=:KB=KC .’. 7f/l, EB, KG arc the bisectors of nngs. 
BAC, ABC, BCA. 

Now, EA—KB:.aaz- KA /i=.ing. KB A, Butaug. BAC 
= twice nng. KAB and nng. ..IIJC= twice ang. KB A. 
.’. ang. ABO=iing. BAC (ax. 6.) 

Similarly, we may prove ang. BAC siting, ACB—ang. 
.4/?C. .‘.triangle ABC is equilateral (r-,6, cor.) 


XSBfi-SSS. 

WEDNESDAY, 23rd NOVEMBER. 

Govinm) Vith.m. Kvjuk\ray, 11. a. ^ 

Kiias BAii.vmiR Bawanji Sobabjt, L. C.E. 

Arithmetic and Algebra- 

3. If the income-tax he Td. in the pound in the 1st 7 
half of the year and Slyl. in the second, what is the 
net income of a gentleman who.se gross annnnl receipts 
are £1,842 10«. Cd. 

2. A passenger train going 41 miles an hour and 9 
431 feet long overtakes a goods train on a parallel line 

of rails ; the goods train is going 28 miles an hour and 
is 713 feet long. How long does the passenger train take 
in passing the other ? 

3. Find the cost of painting the outside of a 9 
cubical box whose edge is 3 ’.t feet at l*3s, per .square 

'ard. 
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- 4. A person invests Rs. 48,000 in the 4 per cents at 8 
SOand at the end of each year invests the dividend which 
becomes due in the same stock. Supposing the funds 
to remain at 80 for 3 years ; lied hi^ dividend at 
the end of the third year. 

5. Define Discount. If the Discount on Rs. 2,261 7 

5a. 4p, due at the end of a year and a half be Rs. 128, 
what is the rate of interest ? 

*00126 

6. Find the square root of — ; and the cube root 7 
of 423564*75]. 


7. Divide + (2ac— by ax^+c—dx*. 7 

8. Resolve 4o*6® — (a® +4®— c®)® into four factors. 7 

9. Find the square root of ^5 + 4 ^-~+.;j^.-|* 6 

10. Find the G. C M. and L C. M. of— 8 

u* — *■* and a® — — « jf® + x^ 


11. A train carrying three classes of passengers at 
6as. 4as. and 3as. has eight times as many third class 
passengers as there are of the sec )nd class and seven 
times as many second class passengers as there are of the 
first class; the whole sum received is Rs.290 6as. How 
many first class tickets were issued ? 


12 . 


Solve the equations ; — 


(i) 


2a— 9 X x~d o 
27 “^IS 


(ii) 1*20!- 


18.t-*05 


=*4a! + 8-9 


9 


(iii) 


*+6 8 



•5 
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Euclid* 

1. Define scalene triangle, quadrilateral, semicircle, 3 
rectilineal figure, rectangle, superficies. 

2. Provetliat parallelograms upon tlie same base and 8 

bet^reen the same parallels arc equal to one another. 

8. Of all trangles having the same vertical angle, and 9 
whose bases pass through a given point, the least is that 
■whose base is biseected in the given point. 

4. Divide a given straight line into two parts so that 
tho rectangle contained by the whole and ono of the 
parts shall be equal to the square on the other part. 

5. If a striaght line be divided into any two parts the 6 
rectangles contained by the whole aud each of the parts 

are together equal to the square on tho whole line. 

6. In equal circles, equal straight lines cut off equal lO 
arcs ; the greater equal to the greater and less to 

the less. 

7. If .dJD^nd CE be drawn perpendicular to the lO 
sides BC, AB. of the triangle ABC, and VE be joined 
prove that the angles ABE and ACE arc equal to each 
other. 

8. Inscribe an equilateral and equiangular quin. 10 
decagon in a given circle. 

9. In a given circle inscribe n trainlcg whose angles 10 
shall be as A : ^ 


SOLUTIONS. 


Arithmetic and Algebra. 


1. The average income-tax for one year on £ 1 
— a — (7-l-jr)X-J = 


l£=240rf,J.'. 240 — 5^ = 234|f?.iB the net income from£l 
. : £1,542. 10«. Cd •. •. £ |J=Netinc. £1,508 15s. 7^. Ans. 
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2. The passenger train gains 41-28= ISmiles per hour 
upon the goods train. 

Now we are to find the time in which the hindmost 
surface of the passenger train will meet the foremost surface 
of the goods train. As the distance between these two sur- 
faces is the sum of the length of the two trains, /.e., 431 feet 
+ 713 feet = 1,144 feet, 1,144 feet must be" gained by the 
passenger train. 

13 miles=13 x 1,760 x 3 = 68,640 feet. 

1 144 

68,640 ft. : 1,144 ft. . . 3hr. ~g 8640 
=ihr. =1 minute. Ans- 


8. The edge = ^ feet, the area of one side only 

7 7 49 

“2 ^ 2 “ T as there are 6 sides in all, 

49 147 

the total area = -j- x 6= sq. feet. 

sq. ft. 9 * sq. ft. y 2 ^3^9 

= V = 10s. lOffl!. Ans. 

4. Rs. 80 : Rs. 48,000 Rs. 4 = Rs. 2,400, dividend 
for the 1st year 

. Total snm invested in the same stock during the 2nd year - 
= Rs. 48,000 + Rs. 2,400 = Rs. 50,400 

Rs. 80 ;Rs. 50,400 Rs. 4 = Rs. 2,520 dividend for 
the 2nd year. 


Total sum invested in the same stock during the 3rd year 
=‘Rs. 50', 400 Rs. + 2,520 =Rs. 52,920 

Rs. 80 ; Rs. 52,920 * Rs. 4=Rs, 2,646 dividend for 
the 3rd year. Ans, 

5. The discount of a sum of money is the interest on the 
Present Worth of that sum, calculated from the present 
time to the time when the snm would be pro 2 ierly payable. 
Rs. ^ a. p.^ 

2,261 5 4 Debt. 

128 0 0 Discount 
2,133 5 4 Present Value. 
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'Es. 2,133 oa. 4p.: Rs. 100 Rs..l28=Rs. 6 Int. 

* yrs. : 1 : Rs. 6 = Rs. 4 rate of iuterest. Ans. 


6 . 



00125 / • 

♦18 “V ■ 


00125x2 

•18x2 



10025 
•^36 " 


= • 083. Ans. 


•05 

•6 


x/ 423564*751 


3 x 70*= 14700 

3x70x5= 1050 

5*= 25 


15775 

3x750*= 1687500 
3x750x1= 2250 

1 *= 1 
1689751 


423564-751 / 75*1 
343 
80564 
78875 
1689751 
1689751- 


75-1. Ans. 


Or thus — 



[ ' 

423.564.751 | 

215 

14700 

843 

10 

1075 

80564 

2251 

15775 

78875 


25 

1689751 


1687500 

2251 

1689751 


1 1689751 

75*1. Ans. 


75-1 


7. a**® •4-(2ac— i*)** +c* 

= a*a® ■f2aca* — 6®®*+c* 

= (o**® +2o«* +c*)-6*** 

= (ai*+c)*-(6x*)* 

= (ax* -fc+ix*)(flrx* +c~5x*) 
(gx*+c+5x*)(ga*+c — 6^ ) 
ax*+c~6x^ 

= ax*+c+6*’. Ans, 

4o*6*--(a»+6*-c*)* 

= i2ai+(o*+6»_c»)| |2a6-(a*+6*— o*)l 

=’ (2o6+fl*+i»-c*X2«5_o»-5*+o*) 


8 . 
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Ane, 


Now, (^*+^**^*t‘0’“** 

as (a+S)*~<^=(<*+^'“0(® + ^+*) 
and 2o5— o*“”i*’+®*=** — C®* — 2a6+6*) 

= c»-(a--5)*=(c+a-SX‘5-o+i) 

.*. the four factors are ’ 

(a+J +c)(6+e— fl)(tf+c — 6)(a+5— tf). 

»• 3,a'*'4a* i/^2x 4 

= ) - G-£) 

= G-#.)’- G-£) 

=G~£"^y-'- 


10. a*—** 

=(a® — a:®)(o® +a®)s=(a +*Xa--»X‘’* +**) 

a® — a®* — oc® +a!* s= o®(rt —a:) ~a:® (a~x) = (n® ~af®)(a —.r) 

= (a+aO(a— a:)® 

the G. 0. M. and h. C. il. of — 

(a+a;Xa —.'t)(a®+a!®) and (a+x)(a—xy 
= {a+x){a—x) and (a--a:)®(a+!»X«“+-r®) respectively. 

^7iS. 


11. Let X be the number of first class passengers ; then 
7x is the number of 2nd class passengers and 8 x 7x, i, e., 
5G®, the number of 3rd class passengers. 

a: X 6+7® x4+56a;x 3=290x16 +6 
6*+28®+168®=4,646 202®=4,646 ® =23. 

23 first class tickets were issued, jlns. 


12. (i) + 

27 18 4 3 

8»--36+6.r-27® +81=900 -108® 

8®+6®-27®+108*=900 + 36 -81 

95.c=855 .‘.1=9 J.7ts, 



34 


(ii) l*2a!- 


•18*~*0S 


4* +8*9 


Multiply both sides by *5, 
‘Ga:— *18*+ •0S=’2a+4‘45 
*6*— *18*— •2*=4*45— *05 


•22a=4'4 .*.*=20. 
(iii) 

» _1 

y --2 2 


Ans. 

(0 

(ii) 


4*+24=oy .*. 4e— 3y=— 24 (i) 

2t=y— 2 .*. 2c— 1/=— 2 (ii) 

Multiply tlie 2nd by 2, nnd subtrnct it from tbo 1st. 
4*— 3y= —24 
4*— 2y a=— 4 
- 

. y =5 20 5 whence x = 9. 4.hs. 


Euclid. 

1. Ftde Euclid. (Definitions) 

2. Euclid I. 35. 

3. (Fig. 16.) Let trs. ABC, ABF, have the snine vert, 
ang. and let the bases BC, EF pass through the same point 
B, EFib bisected in D. Drjiw ER prll. to AF (1. .31), Now 
in trs. EHD, DGF, ang. EDH = ang. CDHP^l. 15) and 
ang. HEJ) = ang. BFG (I. 29) and ED = VF(hyp,) trs.' 
are equal in all respects (I. 26). Add AEVC to each of the 
equals. tr. AFE = fig. AEHC, i, e., tr. AFF, is less 
than tr. A BO. 

4. Euclid II., 11. 

5. Euclid II., 2. 

6. Euclid in., 28. 

7. (big. 17.) It follows from IIL 21 that the locus of 

B vertices of triangles drawn on the same base with equal 

■cal angles is an arc nf a ciicle, 
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6. (}} If (jt ~ prove that a® —0. 


(ii) If r -r y = 2i shoi'- that -— ^ -J—ss. 2. 

7. Re-olvc into factors the following expreS'-ion ; — 
6ar + or —6, Sr* — iOx — 8, 9x*— 82ary’ + 9y*, 

8. rind the G. C. M. of.* 

X*— 3x+20 ami ox*— Sar+GI. 


9. Extract the ruhe root of — 

x® + 4 - 13^ -S + 51x + — - 11-2 

X® X 


8 

8 

8 


10. Solve the equations — 10 

^ _2_ , «— c i+c 

x-i-n xJ~h ~ x+rt— c X4-6+/' 

00 i C7x+1)- ^ (17--2x)= i (ox+l) 

11. father s age is four times that of his eldest son 10 
and five times that of his jonnger son ; when the elder 
son has lived to three times*his present age the father's 
age will exceed twice that of his younger son by 3 years. 

Find their present ages. 

12. A cottage costs Rs. 1,500 to btiild. At what 8 
rent mast it be let to pay 5% dear, afterallowing 10% of 
receipts of repairs ? 


Enclid. 

1. Prove that the straight lines which join the extreml- 6 
ties of two equal and parallel straight lines towards the 
same part are also themselves equal and parallel. 

"Why is the restriction contained in the words “to- 
wards the same parts,” necessary. 

2. From the extremities ofa straight line A J? perpen- 10 
diculars AQ and J?D are drawn on opposite •'ides of it, 

- such that ..IC and J:D are t.»gcthcr eqtial to A Ti, Shew 
t th*" ^treTght line CD always makes the same angle 
. AB. 
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3. The complements of a pnrallelograni \rhiuh are 7 
about the diameter of any parallelogram are equa.l to one 
another. 

If the complements be squares^determine their relation 
to the whole parallelogram, 

d. All the exterior angles of any rectilineal figure 5 
made by producing the sides successively in the same 
direction are equal to four right angles, 

5. Describe a squai’C that shall be equal to a given 8 
rectilineal figure, 

6. Prove that the square on any straight lines drawn 9 
from the vertex of an isosceles triangle to the base is less 
than the square on a side of a triangle by the rectangle 
contained by the segments of the base. 

7. I n a circle the angle in a semi-circle is a right angle ; 8 

.but the angle in ,a segment greater than a semi-circle is 
less than a right angle and the angle in a segment less 
than a senai-oircle is greater than a right angle, 

8. In a circle the extremities of two radii at right 9 
angles to each other are joined. Prove that the angle in a 
segment so formed is equal to one right angle and a half. 

D, About a given circle describe a triangle equl- 7 
angular to a given triangle. 

10. The square inscribed in a circle is equal to half 0 
the square described about the same circle. 


SOLUTIONS. 

1. ^e-596875. = -596876 x20«= ll-9375s. 

=1U •9375x 12<7=llg. ll-gfirf. Ans. 

11 poles 4 yds. 4| inches = inches. 

1 mile = 1 X 1,760 x 3 x 12 inches= 63,360 inches 

2 68360 ~ 126720 “ '<^36^1875. Ans. 
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2. The train goes 48 miles in one lioilri 

. . it runs gQ — ynrdsi, or 3,408 yards m one minute. 

The telegraph posts are 68 yards apart, going 1408 
yards in one minute, he will pass posts 

= *• posts. ylw.<t. 

3. 5 boys can do the work of 3 men, 

40 boys can do the work of 24 men, 

40 boys + 15 men can do as much as 39 men ; 
and 20 boys and 20 mou can do the work of 32 men. 
39 men can do the work in 8 weeks, 

1 man can do the work in 8 x 39 weeks, 

. . 32 men can do the work in — weeks 
=.9J weeks. 

I, e., 20 boys and 20 men can do the work in 9J 
weeks, xdns. 

The wages of 3 .boys = wages of 2 mon ; 

the wages of 1 boy = wages of § man, 

. f .in I n 40x2 

.. wages 01 40 boy..< = wages of — g — 

= men and nages of 20boys = wages of men. 

nages of 40 boys and 15 mon = wages of 
/80 125 


+ 15) = 


men 


V‘3 

and wages of 20 boys and 20 men = wages of 




or 


WO 

3 


men. 


125 


Now tbe ivages of -g- men working for 8 weeks =^6350 
the wages of men working for 9| weeks will be 

X 8 :^x 9^ ;; JC350 ) 

89x35 ^ 

*= — = ;^341 5s. Alts. 
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4. 3654311 5s lli^Z = 365481 H 
1 year ; 6 yrs. 1 £4|-=£^ 

£100+ £^= aTOOunt o£ £100 

^251 347635^ , 

£”2 amt. : — — £ amt. I, sum. £100 = 

£4,328 28. 6d. Ans. 

(5) 77 yds. 1 ft. 9 in. = 2,793 inches. 

7 yds. 2 ft. 4 in. = 280 inches, 
sumof theareas ofhothsquares=(279r))® + (280)®sq.in. 
= 7800849 sq. in + 78400 sq- in = 787924 9 sq. in. 
.'. the side of the third sqr. = V 7,879,249 inches. 
17879249 / 2807 
14 


48 

5607 


387 
384 
'39249 
39249 


2,807 inches=77 yds. 2 ft. 11 inches Ano. 

/'lx a 1 

6. (0 — fl!®+2 +^ — 3. 

.. (i*+2 — 3+^=0. ?. 8 ., o® — 1 + ~2 = 0. 

Cl (Z 

Few «*'+,7a= («+^) («®-l + ^.) 

= ^ ® + x0=0, which was to be proved. 


y xy—xs+xy—ys 
r~a’?+c® 

; butiv+4/=2a 


x—z ' y~z xy-~yz-~xs+z' 
, 2xy~z(x-\-y') , 


a!y+s®-s(a!+y) 

_ 2xy~z%2z 2xy—2i 


isy+z®— sx2a ay— s® 

2(a?/ — z®) 

~ ga ' = which was to bo proverj, 
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6a*4'5a— 6a6«*+9*— 4»— 6 

=8*(2a+3)— 2(2» + 3)=s(3»-'2)(2*+3), Ant. - 
8** -10*-8=3a:* ~12*+ 2ir-8 
= 3*(#-4)+2(a!-4)=(3*+2X*-4). Ans. 

9«*— 82x*i/* + 9j;*=i9a*-~ 81a®y* ~ a*T/* + 9 j/* 

= 9a»(** -%*) -!/•(*• -92/*) = C9»* -y*)(** -9^/*) 

= (3a+y)(3a-'2/)(*+3i/Xa— 3y). ^ns. 

8a a* + 3a-f-20 

= aa*+3.t* — 3.t® + 4** —9a® + 5a® — 12.i! + 15a + 20 
= a* + 3;#® + 4.1!* — 3 a® — 9a* — I2a + 5a® + 15a + 20 
= a»Ca= + 3x + 4) -3.<a* + 3a + 4) + 5(a® + 3.« + 4) 

= (.a*-3a + 5Xa*+3.a+4) 

5a*-3a®+64 

s= 5a* + 12a® — 15a® + 20.«* — 36a® + 16a® — 48.r + 48a +6^^ 
1 = 5a*— 15a® +20a® +12a® — 36a* 4-48a+16a*— 48a+ 04 
= 5a®(a® - 3a + 4) +12a(a® -3a + 4) + 16(a* - 3a +'4) 
=(5a® +12a + 16)(a® — 3.t +4) 

Hence, the G. C. M. =a®— 3a+4. Ans. 

Or tlws: a‘— 3.C+20) ».«*— 3.e®+64 (S 
5.a*— 15a+100 
— 3a® + l5a— 36 
— 3(.a®~5a+12) a*— 3a +20 (a 
a*— 5a® + 12a 
5a*-15a+20 
Sfa* —3a + 4)?* — 6a + 12 (a + 3 
a®+4a— 3a* 

3.T*-9a+12 

3.c®-9a+12 

the 0, C, M.s=a*--8a+4. ' 
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11. Let X be tbe age of tbe eldest son; tlicn ix is the 

age of the father, and ^ age of the younger son. W'lien 

the elder son has lived to three times his present sige, i. e., 
when he is Sx years old, /. c., after 3a:—® or 2® years, the 
father^s age will be 4®+2i:or6a years, and the younger 

son’s age will he ^+2® or ^ years. 

Now, by the question, 6x=z ~ + 3 

15 2ir=15, ir— 

.'. 4*=30,^=6 

.’. the father’s ag6= 30 years, 
the eldest son’s age = 7a years, and 
the younger son’s age =6 years. 

12. Let ® Rupees he the rent of the cottage. 



lO® 

10% of ® Rs. for repairs /. e,, Rs. jy 

Ks. ^ ’• he gets 

Ou 

Rs. 1,600 : Rs. 100 = gg, which is 

equal to Rs. 5 by the question. 

.. ^-5 ,.x~ 3 


Hence, Rs. 83^ is the rent. .d«s. 


Euclid. 

1. Euclid I, 33. 

The restriction contained in the words “ towards the same’ 
parts” is necessary, for, if not, we may join the extremities 
C and S, J) by AO and BJ), or the cxtxcmiiies A, D and 
S, 0 (towards opposite parts) by AJD and BC as in 
figure 18. 
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2. EticiidJ. 48, 

If the complements be sqrs. the plm. would be divided 
into four equal squares. each figure is one-fourth of the 
whole. 

3. (Fig. 19.) From A£ cut off AL= AC. Join CL and 
produce it to meet J3D in 2). 

V AL— AC and angle iAC is a rt. angle, ALC^ 
half a rt. angle = angle BLD (I. 15) ; and *.* LBD is a 
right angle, /. LDB is half a right angle = ang. BLD ; 

BL = BD (I. 6)‘ and AL = AQ. AC + SD - AB 
and the inclination of any other line FG will be the same 
as that of CD, i,e., 45'^ in order that AB= AC + BD. 

4. Euclid 2nd Corollary of I. 32. 

5. Euclid II. -14. 

6. (Pig. 20). Let ABC be an isosceles tr, and from the 
' vertex of A, let AD be drawn to any point D in BC. Draw 

AE perp. to BC (1. 12). Thenintrs. ABE, AEC, ang. ABE ~ 
=ang. AGE (I. 6), ang. AEB— ang. AEC (ax, 11), AB=. 
AG (hyp.) trs. are equal (1. 26) .’. BE=EC. 

Now rect. BD.DG-\-ED^^ECP (II. 5) j to each of these 
equals add A 5= 

.•. rect. Bp.DC+AE-+ED'-=zAE^+EC\ 
rect. BD.DC+AD^=zA(F (I. 47). 

7. Euclid III. 31. 

(Fig. 21.) Take any point E in the segment AEB and 
join AE, EB, EC. Then ang, ADB is a rt. ang. (hyp.) 

ang. ABD, BAD together=one rt. ang. (I. 32) ; but 
BD-DA ang. BAD=ans. (I- 5) ABD is half 
a rt. ang. but ang. ABD=mg. AEG (III. 21) ang. AEC 
is half a rt, ang, and ang, BEG in a' semicircle is a rt, ang, 

, (in. 31) :• ang. BEA=z\\ rt. ang, 

8. Euclid lY. 3. 
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9. (Fig. 22.) Find K, the centre of the circle, and draw 
diameters AC, SJ). 

Tlien, as in IV. 7, it can be shewn that the figures KE 
KG, KF, KE are plnis., and they are double of trs. AKB, 
iTDC, TTiiC, respectively (1.34) sq. EFGB is 
double of sq. A BCD. 


1S83-S4:. 

Arithmetic and Algebra. 

MONDATI 26th NOVEMBER. ' 

Govind Vithal Korkukat, B. A. 

Khan Bahadur Bomanjbe Sorabjee, L.O.E., A.M.I,O.E. 

1, (a) Express in figures : — ^Sixteen billion seventy- 16 
five million forty thousand and two. 

(6) Simplify the expression ; — 



(c) Find the value of — 

3'75 X 5fi. Gd . +5*05 X 363 Is. 8d, +5*07 x 7s. 6f/. 

+ 3*135 X 362 Is. 3d. 

2. At the examination of a school one-tenth of the 9 
children were presented in the 6th standard, one-ninth 

in the 5th standard, one-eighth in the 4th> one-sixth in ' 
8rd, one-fifth in the 2nd *, and the remainder 107 in the 
1st standard. How many were presented altogether, 
and how many in each of the other standards F 

3. In a bicycle race of 2 miles over a circular course 10 
of 1 furlong, the winner in his last ronnd overtook the 
second at a point in his 15th round : their paces were 

as 159 to 149. At what distance was this point from the 
winning post ? 
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4. Find the expenses of an excnrsion, which includes 8 
5,!^82 miles of railway at per mile, 517 miles of ' 
carriage at lO^d. per mile, and 57 days of hotel keep 

at 145. Sd. per day, aUowing 5 guineas for extras. 

5. Divide 1*04 by *000078125; and prove your 10 
result by vulgar fraction. 

Find the square root of 8658*8025 and the 
cube root of 573*571# 


C. Shew that — 


* + 
a 






a*+i“ Vi® 


ta 

V® “ fl® + 6® 




10 


are identical expressions, such that one can be deduced 
from the other. 


7. Divide + 8y* — 27a® 4- IBxyz by 10 

and 'resolve into factors of the first degree 

a® (i + c) + i® (c + a) + c® (a +. i) + 2a5c. 

8. A oiiminal having escaped from prison travelled 12 
10 hours before his escape was known. He was pursued 

so as to be gained upon 3 miles an hour. After his 
pursuers had travelled 3 hours they met an express 
going at the same rate as themselves, who met the 
criminal 2 hours 24 minutes • before. In what time 
after the commencement of the pursuit will they over- 
take him 1 

9. Divide the number 127 into four such parts, that 8 
the first increased by 18, the second diminished by 5, 

the third multiplied by 6 and the fourth divided by 2^, 
shall all be equal. 

10. Solve the equation : — 12 

17— Sa 4»-{-2 „ „ 7a:-fl4 

— rg— - — 3 — = 5 - Qx + — ^ ; 

and find the value of — 

x+2a x+2b 4a5 

x~2a "*■ X-2V 
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Eudid* 

1. If a parallelogram and a triangle hi on the same 7 
base and between the same parallels, the parallelogram 
shall be donble of the triangle. 

2. AB is hypotenuse of a right-angled triangle 12 
ABC ; find a point D in AB such that DB may be equal 

to the perpendicular from T> on AC. 

' 3. In obtuse-angled triangles if a perpendicular be 10 

drawn from either of the acute angles to the opposite 
side produced, the square on the sivlc subtending the 
obtuse angle is greater than the squares on the sides 
containing the obtuse angle, by twice the rectangle 
contained by the side on which, when produced, the 
perpendicular falls, and the straight line intercepted 
without the triangle between the perpendicular and 
obtuse angle. 

4. In a triangle whoso vertical angle is a right angle, 10 
a straight line is drawn from the vertex perpendicular to 
the base : shew that the S(iuarc on this perpendicular is 
equal to the rectangle contained by the segments of the 
baser 


5. The angles in the same segment of a circle are 8 
equal to one another. 

C, Two tangents are drawn to a circle at the opposite 11 
extiemties of a diameter and cut off from a third tangent 
a portion AB : if C be the centre of the circle, show that 
ACB is a right angle. 

7. Describe a circle about a given triangle. * 7 

8. Inscribe an equilateral and equiangular pentagon 10 
in a given circlp, 



' SOLUTIONS. 


1. (a) 16,000,075,040,002. /ins. 

( 5 ) ^ X ^ 

fT* - no >' 143 


A - * _ i 5 X 
y+'A “ 119 

. AVX A‘t _ 69 95 143 n9_ 

*5 X ® “119 ’'143 ’' 95 ’' 69 “ 

15 11 165 

(c) 3*75 o£ 5is. =3|x5|s. =';j x-^=:-^s. =£l0s. 7^d. 

5 37 

5*05 of £3 Is. 8rf, = x aGjg = sfl5 11s. dd. 
. . 7 

5*07 of 7s. 6d. = bfjjg x 7-Js, = a61 18s. Oy^f?. 

*1 Q j no 

3-135 of £2 Is. 3c?. = 3g^ x £^ =z £6 9s. 4d. 
tliesutn of the different results = ^624 19s. 4j~»-c/. Ans. 

2, Let 1 be the total number. 

n 1 1 1 J\ . . 253 

• • VtO + 9 + fi + K + ?wn= 


360 ""360 


^10 ^ 9 **■ 8 6 ’ 0' 

= the remaining number which is equal to 107 children. 
107 

: 1 107 children = 360 children, the total 

number. Ans. 

2 ^ X 360, i.e., 3G children were in the 6th standard. 


1 

9 

X 360, i.e., 40 

9) 


9} 

5th 

>5 

1 

8 

X 860, i.e., 45 

. »> 

>} 

>> 

4th 

>» 

1 

6 

X 360, i.e., 60 

I) 


»5 

Srd 

M 

1 

5 

X 360, 1.C., 72 

1} 


5} 

2ud 

U 



3. The race of 2 miles = race of IG furlongs. 

The circular course is of 1 furlong the race is of If 
rounds. 

The winner has run over 1 round more than the other bj 
the question. Also, while tlie winner takes 159 rounds, tin 
loser takes only 149 rounds .*. the winner gains 10 round: 
over the loser. 


10 : 1 159 = 15‘9 rounds taken. 

.'. the v/inner is (16 — 15*9) or *1 furlong hehind tin 
winning post. 

•1 = furlong; ^ x 6G0 = 66 feet the distance of Ih: 


point from the winning post. 

4. 1 mile ; 5,782 miles '. -Jf?. = ifil8 Is. 4kd/ 

1 mile; 517 miles lO^:/. = ;622 12s. 4^d. 

1 day : 57 days '. *. 14s. 3d. .= ^640 12s. 3 d. 

Extra expenses = £5 5s, 0 tl, 
£86 11s. 0~ d. 
;€86 11s. Ans, 


5. 


1-040000000 

•000078125 


= 133T2. Ans. 


78125 20 1000000000 


^ 100 • 10U0000000~25^ 
8658 3025)93-05 
181 


78125 


= 13132, Ans. 


183 

186051 


558 

5 ^ 

9S025 

93025 


3x90® =24300 729 
3 x 90x1= 2701 
1»= li 


98-05. 

|753-571i9-l 
hoo — 


24571 


24.571 

24571 


■<47{S. 


9-1. Ans, 
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- 2 ® cfl* 'v* 

f so® V , 2 a: 2 a* . 2 ®a* 

-^+P; 

.'. the espressioa 

s* a:®(a* + 6-3 2*2 s®a® 

“ «®+6®'*‘ a®6® “" +?.*''«* + i®) 

s® s®a® *®(a®^i») 2 c 3 

~ «®+A* + i®(a®-f5®)‘^ a*6® “ 6® 

s®i®(o®+ 6 *)+a®a®(a® 4 -i®) a®fa® + i®) 2 *a 
“ h\a^ + b^f 0 * 6 ® 6 ®' 

s’6®+s®o® a®(a® + 6®) 2** 

= /?(«’® + 6 ®)+ «® 6 ® 6 * 

• A-®(g®+6®) 2 c3 


" 6* 

^ 0*6® ' 

6® 

A 

»- 

. a®a®' a*6® 

2as 

" i® 

'^a®6®'^«®6® 

6® 

«» 

a® a® 2as 


= ^ 



3® 

2 jcs a® a®' 


= 6® 

’'"i**+r*+o® 


K® 

— 2as+'a® a® 



6® +a* 



= (^) +("^) j which was to be shown. 


i^A^P.— The question is misprinted in the University Culendar; 
it should be stated, thus : — 

Shew th*.t and &o., are idontJwl 

expressions-. 

. 7. a° + R^?— 278* + 18*^2 

= *® + ( 22 tr-(Sz)® + 18 *^ 2 , 

Kow, a®+6®=(o+6)®— 3ff6(a+6). 

.•. a® + (2y)»= (a + 2y'f - 6ay(a + 2y) . 

.*. the expression 

“ C* + 2i/3®-6ai^(a+2y)-. (32)® +18x^3. 
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= \(x+2yy—(3sy]~6xy(x+2y) + 18xyx. 

= (x + 2y - 3») I (* + 21/)® + 3g(j: + 2ij) + 9a* ^ — 6xi/(x + 2y 

-3.-). ■ 

= (a- + 27/-32)J(a!+2i/)®+3a(ar+2i/) +9s* - 

.. = (.T + 'i//— 3a)(.e®4-4.T^+4^®+32;ff+6i/r+9a®— 6xy) 

= (!e+2y— 3a)(.t®— 2ari/+4i/®+32S + 6i/s+9s®) 

/. the expression divided by a + 2i/ — 3a 
=x®— 2jc7/+4i/®+3.tr + 6i/z+9a*. ilns. 
iriie expression 

= 0*5 + a®c + i®c + o5® + flc® + 5e* + ale + ale 
= a*5+fl5®+o*c+a5c+ ale + 5*c +’ff c® + 5c® 

= o5fo + 5) + oc(« + 5) + 5c(a + 5) + c*(o +5) 

= (o+5)(o5+oc+5c+c®) 

Now, o5+ac+5c+c*=o(5+c) + c(5+c) 

= (5+c)(o+c) 

the expression =(« + 5)(5+c)(c+o) 

8. Let X miles per hour be tlie rate at which the crimi< 
nal walks, and y hours be the time when the thief is Over- 
taken after the commenceinent'of the pursuit. 


The cei ninal is pursued so as to be gained upon 3 miles 
per hour ; /. the pursuers and the express ( who goes at the 
same rate as the pursuers) go over (»+3) miles in one hour. 

When the pursuers had travelled 3 hours, they met the 
express who met the' criminal 2 hours 24 minutes before 
the criminal travelled 10 hours before his escape was known 
and 3 hours— 2| hours dr hour when he met the 
express, t. e., in all ho travelled lOf hours when he met the 
express. The pursuers and the ex|)ress travelled 3 hours 
+ hours, i. e., 5-| hours together. Hence 


lu-j X x=oi(jc+<}) ;.di 

r4Jand.+3=|+3J 


27ar+Sl ;.26x=8l 


Again §(y+10) 


8l7^ + 810=l59y. .7%=810 .•.y=^= lO^'^hrs. Ans. 
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9. Let s be the first part, then *-rl8=secon(l part dimi- 
nished by 5 the second part=a +23 . Again, « + 18 = third 

part multiplied by 6 the third part=^i^ and x+18 
rsfonrth part divided by 2| .‘.the fourth parfc= 

Hence, x +x+23 +‘1±^+Kr +18)= 127 

.•.6x+6x+133+x+18+15x+270 = 762 
28x = 336 X = 12 
X the first part =12 
*+23 the second part = 12+23 =35 

C* +18) the third part — 5 

f(x+18) thefonrtli part5s|(12+18) =75 

10. Clearing off fractions we get 
51 — 8*— 20* — 10=75 — 90*+35*+70 

9*+20*+90*— 35*=75+70^5L+10 
,'.26l.r=104: *=4. Ana. 



The expression 

= C-^ + -gX^~-^ ) +(* + 25)(*— 2g) 

(*— 2«)(.r— 26) 

^ *~+2g*— ;2&*— 4o6 +*’^+26*— 2g*— 4o6 
X- ~iax—2.bx+Aab 

_ 2e®— 8«6 o i daj . 

- '* -• JjOlJ 

**^--2*(o+6)+4ff& a+h 

x{a-Tb')—4.ab the expression 
_ 2*®— 806 

X - — 2 X 4a6 + 4c6 


2(** — 4oil 

ai-—~4ah 


= 2 . 


Ans. 
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Euclid. 

1. Euclid I. 41. 

2. (Fig. 23). Bisect nnst. 4?JChy TJff, meeting AO in 
]i (I. 9). From iJdi-nw iJD alright angles to AC, mteting 
A li in J). Then D is llic required point. 

•/ J)E and BC are perp. to AC, they are parallol (f., 89, 
cor.) ang.PEB = nng.E7?C(I.29); but ang. Z?7]C=ang. 
EBD (constr.) ang. J)EJ3 = ECU Eli = EE (I. C). 
P,. Euclid II. 32. 

4. Vide Question 4 of 3880. 

5. Euclid III. 21. 

fi. (Fig. 24.) AP, AE are tangents to cir. EPQ : ‘.AD 
= AP (III., 17 Cor.) 

Intrs. APC, AEG, AE^AP, PC=CE, ang. APG= ang. 
AEG, each being a rt. ang. (III. 28), .’. ang. PAC=nng. 
(AD (I. 4). Similarly nug:.Z>j5(?= ang. CBQ ang. CAE, 
EBC=i ^ angs. EAP, EBQ. But angs. EAP, EBQ ==. 2 
ang. *.* in the quadrilateral, angs, P, Q = 2 rt, angs. 
(III. 38). .'. angs. CAE, EBC = | of 2 rt. ang. =: one rt. 
ang. .*. ang. ACB is a rt. aiig. (I. 32). 

7. Euclid IV. 5. 

8. EuclidIV.il. 


XS84:-S5. 

Arithmetic and Algebra. 

WEDNESDAY, 15th NOVEMBER. 

Govinu V, Kuheaua-y, B.A. 

Bby. II. Scott, M.A. 

1. Bcdnce to a rnlgar fraction *42857l'. g 

Divide 301*6 by *416. 

Find the value of *475 x£l + *42 x £2 17ff. 9rf. 

2. A merchant buys 1 ,26 0 maunds of corn , ^ of which 9 

sells at a gain of 5 %, ^ at a gain of 8 %, and the res 
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mainder at a gain of 12 %. If he had sold the whole at 
a gala of 10 %, he would have obtained £22 18s. 
more. What was the cost price per maund ? 

3.. A room 10ft. 6 in, high, 22 , ft, long, and 14 ft, Q 
broad is painted, up to ^ of its height and the remaining 
I papered. The painting is charged at 7\d. per sq. yd„ 
the paper costs 6 s. 2 ( 1 !. per sq. yd. and the work of 
papering is charged at 2d. per sq. yd. How much will 
the whole cost amount to ? 

4. A person sells put £3,850 4 per cent, stock at 9 
104 and invests the proceeds in another stock at 143. If 

the dividend on this be 5} %, what will be the change 
in his income ? 

5, What must be the rate of interest in order that 
the discount on £387 7 s. payable at tlje end of 3 
years may be £41 10s. l-|-d, 

0. Divide (Ae®— Sa®.*)® +(4y®— 3o®y)®— o‘’bya!*+y®— 9 

7. If -(o+ 6 )( 6 +c)(c+d)(d+o)=:(o+J+c+d) 9 

(dcd+cda+dai+aic), then prove that ac—bd, 

8. Sliowthat(o-~6X®~®)+2(6--c)C6~a)+2(c-— 6) 9- 

(c—a) is the snm of three squares. And resolve 

f 10*®— 23.T— 5 into the simplest factors. 

9. Find G. C. M. of 7a*— 10c»®+3a®*®— 4c®*+4o* 9 

and 8**— ]3«ar®+6o®a®— 3o®.*<f .3o*, 

10. A certain number consisting of two digits, be- 9 
comes 110 when the number obtained by reversing the - 
digits is added to it \ also the first number exceeds' 

' unity by 5 times the excess of the second number over 
unity. What is the number 1 

s 11. A person walks from A to D, a distance of 7^- 13 
miles, in 2 hours 17|' minutes and returns in 2 hours and 
20 minutes, his rate of walking uphill, downhill and on 
a level road being 3, 85 , miles; per hour respectively. 

Find the length of the level road between A md- JS. 
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Euclid 

1. Piove tbnt a parnllelogram of wliich one angle ie 8 
a right angle and the (wo adjacent sides are equal is a 
square. Show also tluit its diagonals bisect each other 

at right angles. 

2. If the square described on one of the sides of a 12 
tiinngle be equal to the sum of the square? described on 

the other two sides, prove that the angle contained by 
these two sides is a right angle. 

Show that the straight line drawn from tho right 
angle to the middle of the hypotenuse is equal to half 
the hypotenuse. 

S. Divide a straight line into two parts so that tiie 6 
rectangle contained by the whole and one of the parts 
may be equal to the square on the other part. 

4. Define tangent. 

Show that the shortest straight line which con he 9 
drawn from the oircnmference of a circle from any 
point within or without is perpondicular to the tangent 
at the point wheiiJ it meets the circumference. 

5. Prove that the opposite angles of a quadrilateral 7 
inscribed in a cirilo are together equal to two right 
angles. 

Can a rhombus bo inscribed in a circle t 

6. Prove that the angle in a setni-circlc is a right 12 
angle. 

Show that the circles described on any two sides of a 
triangle as diameters intersect in the third side. 

7. Describe an isosceles triangle having the angles 10 
at the base double tho vortical angle, 

8. Investigate a method of measuring the angles of H, 
an equiangular polygon of a given number of sides. 

Show that in a regular polygon of twelve sides each 
angle is five times the angle subtended by one of the 
i O'; at the centre of the circumscribed circle. 
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SOLUTIONS. 

Arithmetic and Algebra 

1. ~^2857j 3 4ng. (See Appentlis.) 

999999 7 v 

: 30 ^= 3 ^= 7 . 25 . Ans. 

•416 4l6 

•475„til=^„of£l=4. 

.. 42 14 14. f «„ 17^ q, 

‘•42=^=p? -33°f^2 17s.9rf. -^x£ gQ-^40 . 

£ +£ 1® — £ ^ =^1 14s. Ans. 

40 4U 4U 

2. Let the C. ?• of one maund be £l. Then the profit 

derived by selling i of the corn, e,, 1,260 X.^, or 252 Tnds„ 

• ^ eo/ TJ V. n252 X 5 n63 

at a gam of 5% would he or £-^. 

The profit derived by selling t. e., 1,260 x or 420 mds., 

4 • f Q o/ ij L «420x8 „168 

at a gain of 8 % would be £ — — - or£— . 

lUU 0 

The profit derived by selling the remainder, i. e-, 
1,260 — (252+420), or 588 mds., at a gain of 12 % would be 
„ 588 X 12 «1764 

Hio total proat=;eS+ fl5?+ 

0 5 25 25 

By selling the whole at a gain of 10 % the gain would be 

^1 >260x10 jtie*e 

^ ~i6o 

O QIQ 

The difference of the profits would be 58126 —£ — q - r - 

231 * 

or when the C. of 1 md. is £1. But the diff. 
zo 

between the profits is -822 13s. or £^^; .'.the C. P. per md. 

ASiO or 

“W”* "HA 





Or th^s^— 

6ainonl=co8t 

8 12 

Gain on ^=coat of ^ ^ 

Gain on remainder, t. on 1— (^+^) or cost d 

100 15 125 


.’•gain on the \Thole= cost of +~ + — or — of the 

100 75 12o 


nhole. 


139 

1,500' 


If the whole were sold at a gain of 10 %, the gain would 
be equal to the coat of 


10 

luO 


or of the whole. 


.‘.the difference of the profits in the two ca3e3=cost of 
1'0“i'60o""TS00 

But, by the question, the cost of is £22 13s. or £^ 

.'.the cost of the = 1,500 _ ^ 453x75 

20 11 11 . * 

/. 1,260 mds. :1 md. '. : 9s. Oi*,/. 

3. If /=length, 6=breadtli, and /j=bcight of the walls 
then the area of the four walls would be represented by 
2/ifi+ i), 

the area of the wnlls = 2x ^ (22 + 14) = 756 sqr. ft. 

I X 756= 252 sq. ft., area to be painted. 

. .756—252 or 504 sq. ft., area to be papered. 

The cost of papering 1 Bq.ja.=6s. 2rf.+2rf. = 5s. 4t?=5ls. 
..9sq.ft.: 504sq.ft. 5is.=;€14 18s. 8J., cost of 

•aporing two-tfurds of the height. 

the total cost=^14 18s. 8d. +17s. 6d. =^615 iGs. 2d. 4us. 
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(M 





16 («‘ +i/-xY) -BaXx^ +y*) + a*. 
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7 . (a + 6 + c+d)Cicl+cda-i-dai+aic) 

= J(a + A) + (c+rf)J{ cti(S +«) + ciA(d + c) | 

= cil(a + 4 )® + cd(a + 6 yc+d}+a 6 (a+ 6 ) 0 ^ +(l)+a 60 ^+ d)* 
tlio given esproesion becomes— 

Cii(ja + by + ab(c+dy 

= (a + b)(b + c)Cc + iiyd+a) - ab(a +l)(c+d)-ed(a+ J) 

(c+d) 

=(«f+iXc+d)|(J+6Xd+fl)— 

= (a + b)lc+^lbd + ab + cd+ac—'ab- ctT) 

= (a + 6)(c + d)(bd + ae) = ld(a + b)(e + J) +ae(a + b)(c + d) 
ed(a + by — ac(a + i)(c + d) = + i)(c + d) — ab(e + dy 

(a+b)l(a+b')cd~ac(c+d)l= (c+d)ibd(a+b)~ab(c+d)l 
(fl +b)(acd-i-bcd—ac‘—acd)—{c+d)(abd+b*tl—abc—‘abd) 
(a+bybcd—ac*) ={c+Syb'd—abc) 
c{a+^(bd—ac) =J(c+d)(id~ff6) 
c(ff+5)=i(c+d) .‘.ac+hc=lc+bd 
ac=bd, which was to be proved. 

8. In the expression 

2 fa - bXa ~c)+2(b —c)(b—a) + 2(c- bXc-^a), 
(b—a)=~(a^b), (c--b)= ~(b—c) and c— os= — (o~c) 

;. = 2(a - i)(a - c) - 2(b - c)(a -b)+ 2(6 - c)fff -- c) 

= (ff — 6 ) (a — c) + (flf — 6 )(a — c) — ( 6 — c)(ff — 6) — (6 — c) 

(ff — c) + (6 — c)(a — c) + (6 — c)(flr — c) 

= \ (« -c) -(6 -c)(a -6) J J (a -6)(o -c) + (6 -c) 

(a - c J J (6 — c) (or — c) — (6 — c) (c — 6) J 
=(a-6)Kff-o)-(6-c)|+(o-c)|(a_6)+(6-c)? 

+(6-c)J(a-c)-(a-6)| 

= (a - 6) (a - 6 ) + (a - eXff - c) + (6 - c) (6 - c) 

(or— 6) +(fl *^)*+(6 c)®, 7, c., the given expression 
is a sum of throe perfect squares. 

10a:*-23x-5 
= lOx® — 25a: + 2*--5 
= 5x(2x— 5)+(2a:— 5) 

=(5x + ])(2x— 5). Ans, 



9. 7ar*— 10<ra:®+3«®j;®— 4a®a+4fl* 

— 7a:*~7ax®— 3aj;®+3a®»®— 4o‘’j+4«t 
= 7a:®(a:— a) — 3aa:®(a— a)— 4fl®(a!— fl) 

= (a— a)(7j;®— 3ffa;®~4«®) 
and ?ar® — 3<rjr® — 4<r® 

s= 7.r®— 7ax®+4ca:’— 4a® 

= 7x^(x~a)+4a(x- —or) 

= (a— a)J7a®+4fl(a:+a)|' 

= (a— fl)(7a* + 4a.c+4a®) 

the expression =(*— c)(.r— +4aa+4o*) 

Again, 8a*— 13fla® + 5a®a®— 3a®a+3fl* - 
= 8.C*— 8aa®— 5a.r® + Sa**® — 3c®.T+3a* 

= 8a®(a— a)— 5ca!®(*— a) — 3fl®(a— a) 
sz (*— aXSa®— 5a*®— 3fl®) 
and 8*®— 5o.r*— 3c® 

= 8*®— 8fl** +3o**— 3a® =8 j:®(*— o) + 3o(*®— a®) 

= (*— a)J8*®+3a(*4-a)|= (*— e)(8j®+3sr*+3o®) 

/. the expression = (*—«)(* — c)(8*® + Sax + 3a®) 
the H. C. F. =(*— a)(a— o), t. c., (*— a)®, J 71 S. 

10. Lsb a be the digit in the tens’ place and y the 
digit in the units’ place; then 10a is the number, and 
the number obtained by reversing the digits =101/ + a. 

“ by the 1st condition 10a+i/+ I0p+a=110 
Ila + ll3/=110 a+i/=10 (i) 

The excess of the second number over unity=107/+a — 1 ; 
five times the excess of the second number over unity 
='5(10y+a— 1). . ' 

Now, by the 2nd condition 10.e+i/ > 1 by 5(10y-ia-]) 
10a+i/=l + 5(10y -pa — 1) 
lOa-pi/— 50 j/ — 5*= — 4 
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Multiplying the first equation by 5 and subtracting it flroni 
the second we get — 

5x—4.?y—— 4 
5e+5 y= 50 

— 54i/=— 54 ys=l; hence a=9 

the number =91. Ans. 

II. Let X miles be the distance uphill and y miles the 
distance downhill while walking from Aio B\ then as the 
whole distance from iif to JB is equal to miles, the lengtli 
of the level road will be 7^—x—y miles. 

the total time taken by the person to walk the whole 

distance =^-fgi + --- g j — vrhich, by the question, is 
equal to 2 hrs. 17| min. 

• « 30— 4a;~4y 55 .. 

13 “24 

Now, when the person walks from JB to the distance 
uphill =y miles and the distance doumhill = x miles, 
tiierefore the length of the level luad travelled will be 
7|— .T —y miles the total time taken to traverse the whole 

distance from Z5 to ^ + | which, by the 

Oq O Oj 

question, is equal to 2 hrs. 20 mins, 

■ 2a: , 9/ , 3"— 4a;— 

* ■ '7 13 

If we add the second equation to the first, we get — 

f., 8»'-8y=-7 (iii) 

And the sccond^equation, when simplified, is equal {o 
78.T+91j/ + 630 - 84t-84y= 637, 

$.e., - 6f+7y=7 (ii) 

Multiplying the third by 3 and the second by 4 and 
adding the two together, we get— 

2-l.c-2-{y=-21 
-24.r-<-2F7/= 28 . 

4y= 7 • -a 
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Hence the length of the level road between A and B 
“71—1 — 11=41101108. Jh«. ' 

Euclid. 

1. Euc. I. 46. 

(Fig. 25.) V in trs..4i3^, DEQf ang. /fi3H=ang. JSDG 
(1.29), ang. ilHIj=ang: BEG (I. 15), and AB=DC, the 
irs. are equal in all respects (I. 26). ‘.AEs^BC and BE 
~EB, i. e., the diagonals are bisected at E. 

Again, *; in trs. ABE, ABE, AB=AB, andAE is com- 
mon, BE := EE (proved) /. the tra. are equal in all respects 
(I. S) ang. BEA—ang. AEB } but they are adjacent 
angles they are rt. angs. (def. 7) AG, BB bisect each 
other at right angles, 

2. Euc. 1. 48. 

(Fig. 27.) Let ABC be a triangle, right angled at B, and 
let B be the naiddlc point of AC, the hypotenuse. Join BB. 
From B draw BE,BFperp. toAB, respectively (I. 12). 
Angs. EBF, BFB are equal to two rt, angs. EB is prll. to 
DF (I. 28) ; similarly BF is prll. to EB, EBFB is a 
pirn.-; Ail is prll. to HF and AC meets them nng. FBC 
= nng.BAE(l. 29). Again, BB is prll, to BC and AC 
meets them, nng. ABE=ang. BCF (1. 29). Now in trs. 
ABE, BCF ang. I)AF=ang. CDF and ang. ABE=nng. 
BCF, and AB=BG (hyp.), AE=BF (I. 26) ; but BF 
■=-EB (I. 34), AE = EB (ax. 1). Hence in trs. AEB, 
BEB, AEzzlEB, EB is common, and .«ing. AA'I>=ang. BED 
(ax. 11). AB=BB (I. 4), i.e., BB=l AC. 

3. Euclid II. 11, - 

4. From III,, 7, 8, it can be shewn that the shortest 
line is a part of the diameter, or, the diameter produced, 
the tangent at the extremity of the diameter is a line at 
right angles to it, i, e., the shortest line is perpendicular to 
tl.c tang nt (HI. 16), 
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5. Euclid in. 22. 

A hd'mbus cannot be inscribed in n cir. *.* the opposite 
angs. must be together equal to two rt. angs. (III. 22), uhich 
is uot the case. 

6. Euclid 111. 31. 

If we draw a perp. from the vertex to the base, both 
the circles on the sides of 'the tr. as diameters must pass 
througli the foot of the perp. (111. 81 ). 

7. Euclid IV. 10. 

8. Suppose that the regular polygon has » number of 
sides, by the 1st corollary to 1. 82, n|nnglc8+4 rt. angs. 
= 2n rt. angs. n angles = (2n— 4) rt. angs. .'. each angle 

of the figure = right angles. 

n 

Hence, one angle- of a regular polygon of 12 sides 
s; . I. e., 1| right angles. 

Again, all the ang<>, at centre are equal to 4 rt. angs. (1. 15, 
cor. 2), and as all angs. can be shen'n to be equal to one 
another, one angle of, the regular polygon of 12 sides 
t. «., ^ of a rt. ang., i. c , of the polygon. 


WEDNESDAY, 2nd DECEMBER. 

Aritlimetic and Algebra. 

IvawAsji Jamsbedji S.vnjana, M..A. 
Ekishnaji Bai.vax'1 Wagj.e, M.d. 

1. Reduce of 2 guineas + X of 4 


crowns — 


•83 of 14— A 




and prove that greater than and less than 


9 


2 of £1 to the decimal of h guineas. 
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2. A man contracts lo perform apiece of work in 30 7 

days and immediately employs 15 men on it ; at the 
end of 24 days the work is only half done. How many 
boys should be given to assist them that the contract may 
be fulfilled, each boy., working two*fifths as much as 
each man ? 

’ 3. A person buys 80 tons of coal and after selling 11 
then? again at Is. G(i. per sack finds that he has gained £4; 
had he sold them for Is. 4«Z. per sack, he would have 
lost £6, Find the weight of each sack and the cost 
price per ton. - 

4. A field of 7 acres is sown with wheat, barley and 10 
maize, the areas of the crops being respectively as 2J : 

3|; 4J. If the values of an acre of each be also 
respectively in the same ratios, and an acre of wheat be 
worth £7, what is the worth of all the crops in the 
field? 


5. If the three per cents, are at 92| and the four 9 
per cents. atJ23|-, in which should' one invest ; and how 
mnch is one investing when the difference in income is 

a shilling ? 

6. Find the continued product of — 

2y®, a*— 2aa/+2y*, .'e*+2y®, anda*+2ai/ + 2y*. 7 

7. Explain the terms factor, mvltijple, and common 7 
measure. 


Resolve into factors, and thence find the L. C. M. of — 

and o* + 6«r5— 64*. 

8. Simplify’. the following fmctinnal expressions: — 



16a-27 
a* -16 



1 




10 


V a*— 4a®-H.;a”— I6a^.l6 
'^a'' + 24 «'' + i92aS+5r2. 
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9. Solve the equations — 

2x 1— ^ 

J ~ii~ 12 . 2 


(ii) 


ie+2=o. 

« y 

V px+qii = r. 


10. I boxiqbt a horse and a cJiTriage for i690 ; I sold 
the hoi'se at a gain o£ 12 per cent., and the carriage at a 
loss of 4 per cent, and gained on the whole 6 per cent. 
Find the prime cost of the c.iiTinge. 


11. A man walks one-third of the distance from A 
to B, at the rate of a miles per hour and the remainder 
at the rate of 26 miles per hour, and travelling hack 
from 23 to A at the rate of 3<; miles per hour takes the 

same time. Prove that -^-1-^=^ 
a 6 c _ 


3 

10 


Euclid. 

1 . If a straight line fall on two parallel straight lines 18 

it makes the alternate angles equal to one another and 
exterior angle equal to the interior and opposite 
angle on the same side and also the two interior angles 
on the same side together equal to two right angles. 

Prove that straight lines bisecting two adjacent angles 
of a parallelogram intersect at right angles. 

w O 

2. The opposite sides and angles of a parallelogram 15 
are equal to one another. 

Given the three middle points of the aides of a tri- 
angle, construct it. 

3. If a straight line he divided into any two parts, the 8 

»:qnare on the whole line and on one of the parts is 
equal to twice the rectangle contained by the whole and 
that part, together with the square on the other part. 



65 


4. What are similar segments of circles? If two 10 
circles touch each other any straight, lines drawn 
through the point of contact will cut off similar 
segments. 

5. The opposite angles of any quadrilateral figure 13 
inscribed in a circle are together equal to t^^o right 
angles. 

A six-sided figure, ABCDEF^ is inscribed in a circle, 
pi’ove that the sum of the angles A, C, E is equal to the 
sum of the angles JJ, D, F. 

6. Inscribe a circle in a given triangle. 18 

Describe a circle touching three given straight lines, 

two of which are parallel. 


SOLUTIONS. 

ATithmetic and Algebra. 


I. 


I -S _ 5 X 3 
■ ^ To 


1 

2 


i+f 3 
-If of 2 guineas = g of 425. = 21s. 


33-8 . ^ 


VU ^ V ~T _ 9 V r — 

— T ^ lo — T5 


1 o 
V 


. a. 


5)0 
o 

205. = 185. .*.2l5.-f 25 s.— 18s.=28s, 

5 half-guineas = 21s. = — 

2 a 

6+5 ^11 

11+7 18 

IS 11 

11 5 


121 - 108 


' 18x11 l8>ai 
77 90 


18 7 ' 18x7'^ 38x7, 
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' 2. Half the work is done by 15 men in 24 days /. in 
one day half the work can be done by 24 x 1 5 men. Now, 
according to the contract, the remaining half of the work 
must bo finished in 30—24, or 6, days ; therefore, we are to 
find out the number of men who will finish half the work in 
6 days. 

24 X 15 men can do half in a day .*. men can do 

half in 6 days, i. c., 60 men in all are required. 

- .*.60—15, or 45, additional number of men required. By 
the question each boy works ‘|ths as much ns each man. 

.*. 45 X = 112J, i. e., 113 boys are to be 

A 

engaged. Ana. 

3. In the first case the man has got more 
„ second „ „ „ £Q less, 

he gets £10 less in the second case than in the first. 
But in the second case he gets 2(f. less (Is. 6d.—ls. id.) 
per sack 

.*. a diCEcrence of 2d. per sack made a difference of s610 
on the whole. 

2d . ; 10 X 240d. '. ; 1 sack=l,200 sacks. 

By the question 1,200 sacks weigh 80 tons .'. the weight of 
one sack =-^—=,1 of aton =-i x 20=^=H cwts. Ana, 

1 sack. 1,200 sncksl'.l^«.=l,800fi,=i690, selling price of 
1,200 sacks. 

Now, the selling price is £90 and the gain is ^64 .’. the 

cost price of 1,200 sacks, i. e., 80 tons =£90— £4 = £86. 

80 tons : 1 ton’. '.^86=^1 Is. Od., cost price of one ton. Ana' 

4. Altogether there are 2^+3§ + 4^ = 10^ parts. 

IC^ acres: 7 2\ acres of wheat = I- acres of wheat 

104 acres: 7 ;*. 3^ acres of barley = 5 „ „ barley 

105 acres : 7 4^ acres of maize =3 ,, „ maize 
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The value of 1 acre of wheat = £7, and the values of 
wheat, barley and- maize are proportional to 2^, 3|, 4^, 

■<? 4 .Q 

£2^: £7 \ £3§ price per acre of barley. 

0 


£24: £7 ::iE4^ ” ” maize. 

OK 

1 : I ■. V £7 =:£ -^price of acres of wheat 

O 

1 • ’’ •■£i^ — i barloY 

1 :‘3 :: 63 '=£l^ „ „ 3 „ maize 

£5 5 


the Worth of all the crops in the field 
= £^.+<e*^+ £72i iL«s. 


(5) Let £92f. be invested in both cases. 

.•.£92| ; ^92| :: ie3=:£3 income in the first case. 

;£123|; ; £92f : : ;e4 = = £3y^-5, income in the 

4 y«> 

second case. 

As the income in the second case is greater than that in 
the -first, one should invest in the second. 

£3j-J- 5 — £3=.5^-g. difference in income when £92f is 
invested 

: £ 4: ;^92f =je457i§| =£457 Ss.lld. A«s. 


6. («*— 2y*)(a:® + 2j/®)=4:*— 4 j/* and 

(a:®— 2 a!y + 22 /®)(ar' + 2 a:y + 2 y®) 

= IG'»’+V)“‘^i'r K*’ + 2 y®)+ 2 *y| 

= (a;® + 2 y"-)"- ^4xhf = + 4 y* -- 4 **y* • 

=‘«*+V 

{«^-420(®*+4y*)=«®-16y«. Ans. 
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7. 'When a quantity consists of the product of two or 
more quantities each of the latter is called a factor (or 
maker) of the product. 

A of a quantity is any quantity which contains 

it without remainder. 

A common measure of two or more quantities is one 
which divides each of them without remainder. 


a* + 6ai + 6i* = fl® + t>ab + + 64® 

= ff(a + 56) + h{a + 56) = (o + 6)(o + 56) 

o®— 0*6— fl6® +6®=o®(fl— 6)— 6®(fl— 6) 
= (fl*-6*)(a-6)=(a-6)»(o+6) 

0 ® +5a6— 66*=o®+6fl6— o6— 66* 


= fl(o + 66) — 6(a + 66) = (fl — 6)(a + 66) 
.•.thcL.C.M.of(o+6)(a + 56), (a-6)»(fl+6), (tf~6)C«-66: 
=(o— 6)®(«+6)(« + 56)(o + 66). Jns. 

1 6* - 27 _ *» - 27 _ (x - 3)(*» + 3x + 9) 
a*— 16 ~ir*— 16 (*— 4)(.i:+4) 


8 . *+ 


2 I 13 __®®+3r-}'9 
a;+4 


(g-3)(a!®+8j;+9) 
(j:— 4)(.t+4) 


x+i 


3 

.c® + 3af + 9 :r— 4* 


Ans, 


Vo* —4a® + 12o.*— 16a + 16 

a* — 4a® +15to® —16a -J-l6=c* — 4a® +8o® +4o* — 16a +1 C* 

=a*-2a®(2a-4)+(2o-4)® = Ja*-(2o-4)p 
the square root=o®— 2o-|-4. 
4j?+24a®+192o®+512 

flS +24a® +192o» + 512 = (o®)® +3.(a»)®8 + 3o®(8)® + (8)® 

= (o® + 8)® the cube root = a® + 8 

the whole expression 

^ o ®+8 

E= g®— 2g+4 _ 1 ^ 



o 2x -2—x Ec+7 1—x 

('^3— gr=-Tr— T- 

16*’ —G + 3a:=4j:’ +14*— 12a: + 12jr 
3r— 2*=6 *=6. Ans. 


(ii) |- + 1=0 ; jp* + = r 

;jy+g'.t=0 

px-i-qy—r 


0 ) 

00 


Multiply (ii) by q and (i) by p, and snbsfcrast 
one from the ‘other. 
pqx-bp-y=0 


pqv+q-y=qr . ^qr _ qr 

y(p^~-q"')=-qr" 

From the first equation y®= —py 


Ahs. 



-Pst -V ^ 
q p®— 2 * 


Ans, 


10. Let ^ * be the prime cost of the carriage, then 
£ (90—*) is the prime cost of the horse. 

£100 : £(90— a) : £12 =£?^^I^ gain on the horse. 


£100 : £x \ \ £4=£-^ loss on carriage. 

£100 : £90 1 1 £6=£^gain on the whole 

V 

. 3(90-x) X 27 
'’"25 ^“6 

3(90— a)— x=33S x=33f 

. £33J is the prime cost of the caiTiage. Ans. 

11. Let X miles be the distance from A to B. He rides 
^ miles at the* rate of a miles per hour. he takes — hours. 
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Again l>e rides miles afitlie rate of 26 miles per hour 

be takes ^ bnurs. 
oo 

Travelling from B to A. f.e., x miles, at the rate of 3e , 

X 

miles per hoar, he takes ^ hours - 

= ^ .’.-+ 7 =^, which was to be proved. 
ca oo oo et o c 


Euclid. 

1. (a) Euclid I. 29. 

(6) (Fig, 27). Let A73CD be the parallelogram, and let 
angs. A, I) bo bisected by AE, BE meeting in 2?. AJi is 
prll. to BG and AB meets them, .’. angs. BAB, ABO 
together = 2 rt. an«s. (I. 29) j but as they are bisected, angs. 
EAB, EBA together = one rt. ang. ang. AEB = 
one rt. ang. (I. 32). 

2. Euclid I., 34. 

(Fig. 28). Let B, E/Fha the given points. It is required 
to make a triangle whose sides shall be bisected at those 
points. 

Join ED, BF, EF. Through D draw ABC prll. to EF 
through E draw AEB prll. to DF, and through F draw 
.BfCprll. to ED (I. 31), Then /4/2C1 shall be the required tr. 
•/ ^Fisprll.to and BF prll. to AZ?(constr.) .'. AEFD 
andDFFCare pirns. .’. AB=EF, mii EF=DC (T. 34) 
AD^DC. Siinilnrly it can be proved that AE — BE 
and BF=FC ABO is the required triangle. 

3. Euclid II., 7. 
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' 4. (Fig. 29). - Let AB, AG be the diameters. Draw 
ATi E Mitting the circles in J? and E. Join DB, CE. Then 
angs. ADB, AEG in semicircles arert. angs. (111. 31). 

/. ang. AjDB=&ng. AEG. (ax. 11), and they are alternate, 
BD is prll. lo GE.(,L 27), and angs. BAB, J?ilC being 
vertically opposite are equal (I. 15). 

the angs. DBA, AGE are eqnal (I. 32), i. e., the 
segments DBA, EGA are similar (def. 15, Bk. III). 

jr.B. — ^I’he proof is similnr "when the oiroles touch each other 
internally. In that case angs. DAB, BAG arc coincident. 

5. Euclid in. 22. 

(Fig. 30) Join JD. 

A BCD is a quadrilateral inscribed in the circle ABCDEF 
angs. ADC, ADC togelher=2 rt. angs. (III. 22.). 

Similarly angs. AFE, EDA together = 2 rt. angs, 

-angs. at B, D, F are together equal to 4 rt. angs. 

In the same manner it may be shown that angs- at A, E, 
C are together equ-il to 4 rt. angs. 

.*. angs. il+J?+C=ang3. B-i-D + F. 

G. (c) Euclid IV. 4. 

(i) (Fig. 31.) Let AB, CD and AE be three given str. 
lines, two of which AB, CD are prll. Bisect angs. BAE, 

^ DEAhy AF, EF respectively. From F draw FG, FH, 
FK perp. to CD, AB, AE respectively. 

Now, in trs. HAF, AFE ang. £f = ang. K (ax. 11) 
^ and ang. = ang. FAK (constr.) and .4F is common 
;. SP= irF(I.26). 

^ ' Similarly, FG = FK, .'. HF, FK, FG are nil equal to one 
■ another. Hence from the centre F with distance of any of 
them describe a circle. This circle 'will pass through the 
other two and will roach the three given str.iight lines AB 
CD, AE in the paints E, G, and K respectively (HI 
. 1C, cor.). 
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1886 - 87 . 

WEDNESDAY, 19ni NOVEMBER. 

J. T. Hathobnthwaite, M. A. ; John Jack 
Arithmetic and Algebra. 

1 Explain carefully ♦he meaning of Pnim Number^ 10 
Factor, Divisor, Measure, Multiple. 

Ilesolre 5005 into its prime factors. Add togctlicr 
as decimals 

8-138, 14-e5Goi, -20508903 

2. The circumference of the fore wheels of a carriage 4 

is G-J- feet and that of the hind wheel is 12-| feet. How 
many feet must the carriage pass over before the wheels 
shall have made a complete number of revolutions. 

3. A vessel is filled with a liquid, 3 parts of which 8 
are water and 5 parts syrup. How much of the mivtnre 
must be drawn off and replaced vvilh water so that the 
mixture be \ water and \ syrup ? 

4. The surface of a cube is 308-16 sq. ft. ; find the 11 
length of its edge. 

Estract the cube root of 45-698 to 4 places of decimals. 

5. If the price of gold be a63 10«, lOld. an oz. and a 7 
cubic inch of gold weigh 10 oz., wbat is the price of gold 
that would be required to gild a dome whose surface 

is 5,000 sq. ft., the thickness of the gold gilding being 
v0002 of an inch. 

6. A person invests in 4 per cent. Government paper 6 
so as to receive 4 % clear when tlie income tax is 5 pies 

in the rupee: what percentage will be leceived if the 
tax ,bc increased to 7 pies in the rupee. 

7. Simplify — 

2 i{x -K * - 1 -- 1( * - 2 ) n* - ^ e 

and subslract the result from — j;~6) 

(x-sr ' 
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8. Reduce to its simplest form — .g 

a® , , c* 

(ffl — 6)(a— c) "^(6— c)(5— a) ^(c— a)(c— 5)* 

9. Resolve into factors 4(«(Z—&c)®— (a® +d®—5®~c*)*. 10 

I 1 

If a+- = jj, express **+^ in terms of 

10. (i) Find the Cx. C. M. and L. G. M. of — 

a!®+a:*--4*® + 2a!®+6a:— 9, a*— a’+Oa:— 9 and g 

** + 2*®— 5a® — 6a + 9 . 


- (ii) Extract the square rootofj^~^-^+|+^ + jiand 
the cube root of 8a®— 36a®+66a*— 63a®+38a®— 9a + l. 


11 . 


Solve the equations — 

(i) vK*— «)*+2a5+6®|=a— c+6. 


(iO 


-i 


1_8 

a 


y 


i+?=4 

Kx y 


10 


12. A man walks from the University towards 
Malabar Hill at the rate of 3 miles an hour, runs part 
of the way back at the rate of 8i miles an hour, and then 
walks the remainder in 1 hour 5 minutes. He was out 
2 hours 44 minutes ; find how far he had gone. 


8 


Euclid. 

1. All the exterior angles of any rectilineal figure, g 
made by producing the sides successively in the same 
direction, are together equal to four right angles. 

Show that the angle of a regular pentagon is to the 
angle of a regular decagon as 3 to 4. 

. 2. The complements of the parallelograms which are g 

about the diameter of any parallelogram are equal to 
one another. 

4 
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3. P and Q are any two points, and A and J3 are any 10 
other two points on opposite sides of the straight line 
PQ. . The t'inngle APQ is equal to the triangle J3PQ 
and PQ, or PQ produced, cats AB in 0 : prove that AC 

is equal to CB. 

4. If a straight line be divided into two equal and 17 
also into two unequal parts the squares on the two 
unequal parts are together double of the square on half 
the line and of the square on the line between the 
points of section. 

If two chords in a circle cut each other at right 
angles the sum of the squares on their segments is equal 
to the square on the diameter. 

5. To draw a straight line from a given point 18 
without the circumference, which shall touch a given 
circle. 

A quadrilateral circumscribing a circle has two of its 
sides parallel : show that each of the other two sides 
subtends a right angle at the cenlcre. 

6. Prove that the lines bisecting the angles of a 7 
regular pentagon meet in a point. 

7. About a given circle to describe a triangle equian- 7 
giilar to a given tnangle. 


SOLUTIONS. 

Arithmetic and Algebra. 

1. A number which cannot be separated into factors, 
which are respectively greater than unity, is called a ^’rime 
number. 

When a number is made up by multiplying two or more 
lumbers, each of the latter is called & factor of the formei . 

Vultiplication both the multiplicand and the muliiplier 



to 


are called factors^ because they are factors or makers of tbe 
product. 

Divisor of any number is a number which is contained in 
that number, calL*d the dividend, any number of times. 


A measure of any given number is a number which will 
divide the given number exactly. 


A 7nuUipl3 of any given number is a number which con- 
* tains it an exact number of times. 


5) 5005 
7) lULil 
11 ) U3 
13 


8-1383838383838 

I4*6565l651651fa5 

•2050896350896 

2-2-9999899899899 


5, 7, 11, 13. Ans. 


2-2-98998. Ans, 


2. Tbe circumference of the fore-wheel is 6 ^ feet, 
therefore, the first revolution will he completed when the 
carriage has passed over 6 f feet ; the second revolutio'n will 
be completed when the carriage has passed. overG'|+ 6'5 
feet : the thi rd when the carr» age has passed over 6 -| + 6 -J + 61- 
feet; and generally it will make a complete number of 
revolutions when the carriage has passed over a distance • 
which is any multiple of 6 J feet. Similarly, the hind- wheel 
will make a complete number of revolutions when the car- 
riage has passed over a distance which is any multiple of 
12-1 feet. 


the two wheels will simultaneously make a complete 
number of revolutions when the carriage has passed over a 
distance which is any multiple of 6-5 feet and 12 |- feet. 


the two wheels will simultaneously make a complete 
number of revolutions for the first time when the distance 
passed over is the L. 0. M. of 6 ^ feet and 12-|- feet, i.e,, of 

8 ■« 
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. . , _ L. C. M. of 55 and V7 

The required L, 0. M. === g; (OrSTiiiTo” 

^ feet = 192^ feet. Ans. 

a 

3, The cask contains 5 parts syrnp and 3 parts water. 
Tn order that the resultins: mixture may be half and half, »>,, 
may contain 4 pirts syrup and 4 parts water, we must draw 
ofi 1 part out of 5 parts of syrup, i. e., ^ of the syrup must • 
he drawn off. 

Parts 5; I '.I 1 the whole mixture = -y of the whole 
mixture. Ans. 


Or thus— 

There are 8 parts in all, .*. of the mixture is syrup 
and |- of the mixture is water. 


In the second case | o! the mixture shonld be syrup and 
I water. 

.*. of the mixture is the excess of water. 

Now the question is : “ How much of the mixture must be 
dr.-iwn off and replaced by water so that we may iutrodnce 
into the mixture a quantity of water equal to of the 
mixture ?” If the whole mixture be drawn off and replaced 
by an equal quantity of water, we would introduce a quantity 
of water equal to f of the mixture. 

Hence, to introduce a quantity of water equal to of the 
mi.xtare, we should draw offfxisiL of the mixture. Ans. 

4. (i) 308H = 308i=li^5q, fr. 

o 


There are 6 equal sides of the cube, one side of the 


cube contains 


1.849^1 


1,R49 

36 


sq. ft. 


theleugtb of its edge=^J|49^^^^ 
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45-698 


3x30® = 

2700 

45-698989893989 

27 

3x30x5= 

5®= 

450 

25 

18698 

15875 

3x350®= 
3x350x7 = 
7* = 

3175 

367500 

7350 

49 

2823989 

3x3570® = 
3x3570x5 = 
5® = 

374899 

38234700 

53550 

25 

2624293 

199696898 


38-288-275 

19144175 

3 X 35750* = 3834187500 

3 X 3570 X -2= 2U500 

2\= 4 

8255523989 

% 

• 

3834402004 

7668804008 


Cl: 


o7b{ 


3-5752. Arts. 


Or thus 


95 

10 

2700 

475 

1057 

14 

3175' 

25 

10715 

10 

367500 

7399 

107252 

374899 

49 


38234700 

6.3575 

- 

38-268275 

25 


3b341S75u0 

214504 


3834402004 


45-698989898989 ( 3-5752 
27 ^ 


38698 

25875 

2823989 

2624293 

J9.%96898 

193441375 

8-255523989 

7668804008 
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s. 


6 . 


5,000 X 144 sq. in.rssiirfacc of the dome. 

2 

5,000 X 144 X J q^qq = cubic inches. 

1 c. in; 144 *. V 10 oz. = l,-i40 oz., weight of gold 


£8 lOs, lOid. = £ 


507 

ICO 


1 oz. ; 1,440 : : £~= £9 x 507=£ 5,103. Jns. 
lou 

When 5 pies arc deducted from Re. 1, the not income 


is Re. 


^7 

192' 


When 7 pies are deducted from Re. 1 the net income is Re, i|| 
1 ; 4 . . Rs. j~,= Bfl.^^netiiiconio when .">pios eve deducted. 


192’.' 

185 


1:4., Rs. Rs. net income when 7 pies are dedimted; 

187 185 ... , 185 48 4 

“ Jg 7 ' ®®***' — %• 

T. (i) ^- 2 t~4 _.t4-4 

2 2 ’ * ~3 — 

x~h + I = -i+i 
4 ^ ^ T* 


the expression = S4y *^'^^ y ^'i'^ y^ +4 
2 3 4 

= (*+lX«f+4X.x+4) =x'»+9x»+24r+lG, 
Now, we are to subtract this result from 
(x’ + 7a:+12y x' -z~6), 

,r— 3 


». e 4- 4)(a; + 3Xz~-S)(z + 21 
«-3 

. (•e-f4)0r +3 )C.t+2), ». e., .x=+9:c*+26.r+24 

. . •'’•’"+9-r+2C.x+24-(a:»+9^*+24j+161 

=2r+8= 2(*+4}. 
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(ii). The expression 

c* 

~ (fl— i)(c~«) (6— 6)(fl — 6) (c— c) 

_ c”(&— o) +&’*(c— a) + c*(g— 5) 

~ (fit— c)(6— o) 

Now, a®(i— c)+A®(c— fl)+c*(a— 6) 

= a=(6-c)-6®a+ac*' + 5"c-dc* 

= o®(6-c)-a(g»-c«) + 5c(5-c) 

= — c)(a® + 5c— a5 — ac) = (5 — c)(fl — 6)(a — c) 


= — (a— 5)(5~c)(c— a) 
The expression 
— fa— 5)( 5— o)( c— a) _ ^ 
— (a — 5)(5 — c)(c — a) 


J.ne. 


8. (0 4(ad-5o)*-(a*+(Z*-5*-c*)« 

= |2(aii-5c)P-(aV<i*-5®-c“)» 

= (2arf — 25c+a’+<f‘“— 5®— c®) and 
(2ad-25c-a®-d»+5®+o®) 

= Jfa’+2ai+«Z*)— (5® + 25c+c®)^ and 
|(5®-25c+c»)-Ca®-2ad+rf®)J 
= K«+‘«)®-C6+c)’| K*-c)»-(a-d)®J 
= (a+cZ — 5 — c)(a +</+5 +c)(5 — c — a+£Z_)(6— c + a+d), 'Anf 
(ii) a'‘+5®=(a+5)’*-3a5(a+5) 



= (“+D (‘'+s) • ‘'+i=J’! 

the value of the expression =2>®—3j>. 

Or thus— 

" (®+^) -^) ; 

= p(p*-3) = 25®-8p. 
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Q. a*+a5*-4j:S+2a:S+6*-9 

-3*® ^a:*— *’+3x*+3if +3* 9 

= a* + a* — 3»* — »• — se® + 3 j: + 3t* 4- 33! — 9 

sa^Ca® +a-3)-a(a*+a-3) +3(a»+a-3) 

5=(a®-- a+3X®* +*— 3) 

**_a*+6a-9=a*-(a*-6a+9)-a*-0'*-3X 
= (*»+a-3)(a®~a + 3) 

**+2a®-5a®-6a+9 

-a;* +*3 +a:®-3.t® - 3 1 » +a® -3a -3a +9 

=a*+a»--3a*+a*+a*~3r-3a*-3s+9 

= a®(a® +a-33 +a(a® +.t_3) -3(.t:* +»-3) 

= (a®+a-3)Ca®+a-3) 

The G. G. ax. and the L C. M. of 
(«’*-.t+3;(a®+a-3), (a® +a--3)(a®-a+3) and (a®+a-3)* 

=:(v®+.*-3) and (a*+a-33’fa®-a+3)(-j=-a + 3) rcspec- 


lively. Ans. 
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8.«o-36.i!“ +66a!* -63.c» + 33.c» -Qx + 1 |2^-3.e + l. 
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1 hr. : 1-j^ hr. i; 3 miles = I'J miles are gone over 
in 1 hour 5 min. 

/ 13\ 

remaining distance = f 'which he goes 

over at the rate of 8-J- miles; he tabes { ac— — ^ x ~ or 

\ 4i J 

12* — 39 

— — hours. But the total time taken = 2 hours 
44,. min, = 2-J4 hours. 

•• g + l-^ + — ■= jg. whence a = 4|t he had ’ 
gone over 4^ miles. Ans> 

Euclid. 

1. 2nd Corollary to 1. 32. 

Each angle of a regular polygon of n sides contain 

— rt. ang. each ang. of a regular pentagon « 

2(5-2) ... 

-i-g — i, «. e., ^ rt. angs. 

Similarly, each ang, of a regular decagon contains 
2fl0— 2^ 8 

— = 5 ““SS* one angle of a regular polygon 

is to one angle of a regular decagon ns is to ?. e. as 
6 to 8, i. e., as 3 to 4. 

2. Euc. I. 43. 

(Fig. 32.) From A and B draw AJ), BE perp. to PQ 
Area of tr. jdPQ t= ^AB, PQ and area of tr. BPQ = ^ BE, 
PQ ; but trs. APQ, BPQ are equal (hyp.) j 4 ^ PQ = 
\BE,PQ AJ)=BE. iP 

Again, in trs. ABC, CBE, ang. ABC=: ang. CEB (ax. 11). 
ang. .dCD=nng. ECB (1. 16) and AB=BE AC=^ci 
(I. 26). 

4. Euc. II. 9. 

(Fig. 38.) Let the chords AB, CB intersect at rt. angles 
in E, Draw the dian eter .-iP and join ^10, AB, CF, BB. Thcr 



83 


ang. AGF in a semi-circle = art. ang. (III. 31) and = ang. 
AEJ); also ang. ADC = ang.' AFC (III. 21). Hence in ADD, 
AFO, there are two angles in the one respectively equal to 
two angles in the other, ang. OAF = ang. DAI^ (I. 32). 

arc 1)2? = arc CF (III. 26) ; chord DD = chord 
CF(III. 29). 

Again, AFC is a rt. angled triangle, .*. AE’‘+FC’‘ 

=AC* (I. 47) 

Similarly, AE^+EC^ + DF^+DJS^ 

=.AC^ + DB ^ ; but DB was proved equal to CF and A(F + 
FC^=AF^ (1-47). 

.'. AF* +FG^+DE* + EB^ = AF^, i. e., the square on 
AF, the diameter of the circle. 

5. Euc.III. 17. 

(Fide Fig. 31.) FH and GFnte perp. to A and CD respec- 
tively (III. 18): but AB and CD are prll, (hyp.) 

FH, GF are in one straight line. Again, .4 jP, FE 
^bisect HFK, KFG respectively (III. 17, cor.) ang. AFE 
is half of four angs. at F, i. e., ^ of two rt. angs. (I. 13) ; .*. 
ang. AFE = one rt. ang. Similarly, it may be shown that 
BB subtends one right angle at the centre. 

6. Euc. IV. 13., Cor. 

7. Euc, IV. 3, 

Arithmetic and Algebra. 

Tuesdav 22nd November. 

Gotind Vithal Kdbkurav, B.A. 

Kayasji Jamshedji Sanjana, M.A. 

1. Simplify — g 

•142857 X ’076923 ^ 2-75 -f 11-25 
•010989*. 6-2 

2. If 9 lbs. of rice cost ns much as 4 lbs. of sugar, 8 
and. 14 lbs. of sugar are worth as mucli as 1^ lbs. of tea. 
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and *2 lbs. of tea are worth 5 lbs. of cotfec, And the cost 
of 11 lbs. of cofiEee if 2| lbs. of rice cost 6id. 

3. If Rs. 165 14 ns. ps. be the discount of a f 
debt of Rs. 2,820, simple interest being nl the rate of 

3j per cent., how mnny months befoi-e due was the debt 
paid ? 

4. The price of gold is ^3 17s. lO^d. peroz. ;n 12 
composition of gold nnd silver weighing 18 lbs. is worth 
^637 7s., but if the proportion of gold and silver were 
interchanged, it would be worth only £ 259 Is. Eind 
the proportion of gold and silver in the composition, nnd 
the price of silver per oz. 

5. By selling four dozen mangoes for Rs. 13 it was 8 

found that outlay was gained ; what 

ought the retail price per mango to have been in order to 
have gained 60 per cent. ? 


6 Ifa+isc+d, prove that cither of them is equal to 11 
abed r 1 1 1 1 1 ^ . 1 1 j T 

prove that s-i-l = 1 and ajfs + l = 0. 


7. Simplify— 10 

fi', ±5Xf!±^) , («-l-5')Ca:*+c*) . 

(c— aj(ff— 6)"^ (a— 5)(5— c) (5— c)(c— a) 

\y s a/\c y X/ \y tJ\n x/\x yj 


8. Shew that {ax+by-\-czy + {cx~by+agy\&ixvi- 10 
sible by («+c)(.t+s); find the three,' factors of 
a;S_2.'t®-23a:+60. 


9, Extract the square root of— 7 

(« - 6)"i (a-i)* -2(a* + + 2Ca* + 6*;. 

10. Solve the equation — 

X — 8 X — 5 X — 7 X — 4 
a— 10*~*^“a:— 9 ~x—6 ’ 


7 
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11. A nuiiiber consists of three digits, the right h&.nd 11 
one being zero. If the left hand ami middle digits be 
interchangeJ the number is diminished by 180 : if the 
left hand digit be halved and the middle and right 
hand digits be interchanged, the number is diminished 
bv 33(5 ; £nd the nnmber. 

V • 


Euclid. 

1. The straight line which joins the middle points of 9 
two sides of a triangle is parallel to and halt of the 
third side : prove this with the help of First Book only. 

2. Describe a parallelogram that shall be equal to a 7 
given triaiigle and have one of its angles equal to a 
given rectilineal angle. 

3. In obtuse-angled triangles, if a perpendicular be 7 
drawn from cither of the acute angles to the opposite 
side produced, the square on the side subtending the 
obtuse angle is .greater than the squares on the sides con- 
taining the obtuse angle, by twice the rectangle contained 

by the side on which when produced the perpendicular 
falls and the straight line intercepted without the triangle 
between the perpendicular and the obtuse angle. 

4. ABC is an equilateral triangle ; in 2>C produced 8 
D is taken so that the rectangle BD.DC is equal to the 
square on BC : prove that the square on HB is 
equal to twice the square on AC. 

5. Draw a. straight line from a given point, either 8 
without or in the circumference, which shall touch 

a given circle. 

6. If from any point .without a circle, there be 8 
drawn two straight lines one of which cuts the circle 
and the other meets it and if the rectangle contained 

by the whole H'^e which cats the circle and the part of 
it without the circle, be equal to the sqmire on the line 
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vrliicli meets the circle, the line \rhich meets the circle 
shall tench it. 

7. Prom an external point 0, OP is drawn to touch a 9 
circle and OQJi to cut it ; it is found that OP is twice 
the radius, and that OAia twice OQt prove that QR 
subtends a right angle at the centre. 

8. Inscribe a circle in a given triangle. 8 

9. K a circle be inscribed in a right angled triangle 10 
the CTCccss of the sides containing the right angle over 
the h 3 'potenuee is equal to the diameter of the circle. 


SOLUTIONS. 

^ 142857 __ 1 ^ 76923 ^ 909999 

‘ 999999 7 ^ 999999 10989 

5 +!=(>. Ans. (See Appendix .) 


2. 4 lbs. of sugar : 14 ::9 lbs. of rice =:^ lbs. of rice 


1 J lbs. of tea : 2 ^ lbs. of rice = 42 lbs. of rice 

Slbs. of coffee: 11 42 =i|illbs. of rice. 

o 

2-i lbs. of rice : 6j-</.= lOs. 3d., cost of 11 lbs. 

5 


of coffee. Afis, 


3. Bs. 165 as. 14 pies 1-^ = Bs. 


2820 

17 


Rs.2,820-Bs.!g2=Ks.2820(l-i)=Rs.2,820x^P.W. 

2820x16 -n .lA/v .r. 28‘’0. on 

17 ^ Interest. 

25 

Is. 3| : Int, ■,'.12 months =20 months. Jne, 
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4. If to the mass of gold and silver weighing 18 lbs, 
we add another mass of gold and silver weighing 18 lbs. in 
which the proportion of gold and silver is interchanged, the 
resulting 36 lbs. will contain 18 lbs. of gold and 18 lbs. 
of silver. 


£637 7s, + £259 Is., i, e., £896 8s. is the price of 
the mass containing 18 lbs. of gold and 18 lbs. of silver. 

But the price of 18 lbs, of gold is equal to— 

(1 oz : 12 X 18 : : £3 17s. 10|d.) £841 Is. 

the price of 18 lbs. of silver = £896 8s.~£841 Is., 
t. e., £55 7s.; the price of one ounce of silver 
7 1 

=£55jrjr-X— — r-^=5s. lid. A.ns, 

20 IS X 12 


The price of 18 lbs. of the given mixture =£637 7s, 

12747 1 

the price of 1 oz, of the mixtnre= x — - 
^ 20 18 X 1 


.'. the proportion of gold and silver in the mixture 
= (£2 19s. 0id.-5s. lirf.) : (£3 17s. 10}d-£2 19s. O^d.) 

=£2 13s. lOfd.: 18s. 10id.=-l^^d.;^^-d,, i,e., the proper- 

t> o 

tion is 20 to 7. 

6. Let the cost price be Ks. 100 .'. the gain sz 
^xl00=Rs.30. 

130 S. P. z 13; ;100=Ils. 10, cost price of 4 x 12 mangoes, 
Bs. 100 C. P. : 10; ',160 S. P,=16 S. P. of 48 mangoes. 

the retail price of onemango=||=Re.i=5as. 4ps. Ans. 


6. (i; 


_ oied j bed+aed +abd+abe 1 
ab-\-cd\ abed j 

^_o6cd f cd(6+c)+o6fc+dn 
ab-l-cdl M /’ + d 



88 


Tlierofore tlie whole expression is either equal to a + J 
or c + d. 

(ii) * + 1 = 1,;.* = !--=^, 

'■ y y y « v-^ 

Uonoo = + i = T^ + -JT= J— =1. 

X 1—y y-1 1—y 1-y l~y 

which was to be pioved. 

a:+— = 1 andy + -=1. By multiplying one by the • 
1 / z 

a 1 X 1 

other, we get;t 2 /+l + — + __=.l .‘.ayq — =1 

z yz ff yz 

+ + But2/ + i=l; 

*+l +— = 1 .%*+—= 0 »y» + 1=0, which was 

yz ys 

to be shewn. 

7, (i) The expression = 

(fi - cY i + -t- 4- (c ~ q) (c + g)(g* + + (a - i)(a + + c-) 

(l ’--c"‘){x^ +a-)+(c---a^)(ar° +&») +(a^^l,-)(x‘‘ -{-c- ) 

~ ~ {a —b){b — c)[c—a) 

The numerator when simplified = 0 

TTTT- — w ^ -^ns, 

(a —b)(b — c)(c —a) 

(ii) The expression = 

?!+^_|+i+?5+i+i!+i+y!+^i^ 

ys s“ y xy xz a* 

\ =1. 

\ as xy »• 2/s s* i/* J 

8, (aa+iy+cs)’'' + (ca— iy+as)® 

= (aa + iy + cs + C.T — iy + as' { (a* + Jy + cs) ® 

— (aa + iy + cs)(ca— iy + as) + (ca - Jy 4 as)’ | 
=(aa4cr 4as4cs)x the other factor, 

= («+ c)(a4s) X the other factor. 


■=■0. Arts, 
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the expression, is dirisible hy (<z-}-c)(«-r-); which 
was to be shown, 
a;®— 2a:- —23a: -r 6 0 

=.T®— 3a:® +X- — Sx—2Qx +60 
=a-® (.r-3) +£(.r-3j-20(.r-3) 

=(a'— 3)(ac® +a:— 20) 

Kow a:*+:t— 20=.z® +5x~4r— 20=a:(af + 5) — 4(® + 5) 

= (-®-b 5 X-^— 4 ) 

.*. the three factors are (t— 3)(a:— 4)(.e 4-5)* 

9. The expression 

=: (ff-iy(a’- -225 + 6® -2a® -25®) +2(a®+6‘) 

= ('r-6)®|-(«® +2a6 + 6®)|+2(c^+6^) 

= -(a-6)®(a+6)®+2(a^+6*) 

- _a^ + 2a®6*-6*+2e*+26^=fl*+27*6®-f6‘' 

= (a® +6®)® the square root=fl^+6*. jaazs. 


10 . 


1 + 


.r — 10 


-1 




2 

®— 6 


1 1 ^_1 _1 

I— 10~a— 7 ar— 9 a:— 6 

. a:— 7— (r— 10) 6— (.r— 9) 

(.t — iU) (j— 7) “ (x — 9 ){.t — 6) 

. 3 3 

(.r — lOX-r— 7 )~(.t — 9i(x — 6) 

(a:— 10)(.r— 7)=(jt— 9)(/c— 6) 
a® — 17.r + 70 = s® — 15® + 54 

2d: = —16, whence s=8. Ans. 


11. Let z be the digit in the hundrecis' ' place and jj the 
digit in the tens’ place, the nntnber formed =100.c+10y. 

If the left-hand and middle digits be interchanged, be 
numbers: lOOy +10a: 

100y+10»=100x+10y— 180 
/. — -90x+9C>j^=— 180 X—7/—2 


(0 
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If the left-hand digit he halved, {.e,, = g" > middle 

and right-hand digits be interchanged the iiumher= 
100 X g + 10 X 0 +2/, i.e., §0a! /. 50« +y = iQOa + lOy-336 

a 


S0a:+9y=336 :....(ii) 

Multiplying the 1st equation by 9 and adding the tvfo together 
•we get — 

9x— 92^=;::18 (i) 

50j?+9y=836 (ii) 

.‘.69# =354 .*.#=6; whence y =4 
the numher=;640. 


Euclid* 

(Fig. 34.) Let 73, H be the middle points of AB, AC» 

Produce BE to F, making EF—J3B (I. 3). Join CF. 

Then in trs. AJ3E, OFF, AE=EC (hyp,), DE=iEF 
(constr.), ang. AEF=fmg. CEF (J. 15) AD—CF(I, 4), 
and ang. J)AE=Kag. ECF, but these are alternate angles 
AE is prll. to CF (I. 27),Thut CF^AD^^BJ) (hyp.) CF 
is equal and prll. to BD PF is equal and prll. to BG 
(I. 3S) and EE=EF (constr.) DE^ZBC and prll. to it. 

2. Euclid I. 42 

3. Euclid II. 12 

4. (Fig. 35). Bisect BC in E (I. 10). Join AE. 

Then in trs. ABE, AEG, BE = EC (constr.), AE \a 
common, (hyp.) ang. .4EB=sang. AEG (1.8) 
each of them is a rt. ang. (I. def, 7). 

is greater ihtmAC* + GJ}* by 2 rect, 

12)5 butjBC»2PC. 
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2 reot. EC.CD=rect. BC.GD AID’ is greater than 
AC‘+GD^ hy reot. BC.CD;ue„ ^D*=^C*+CD»+Teot. 
BC.GD ihnt reel. BD DGz^tecb. BG.CD-bGD^ (11. 3). 

/iZI*=ilC*+rect. J?D'DC,batrecb. BP.DC^BC^ (hyp.) 
;,4I)*=4C*+50“; but AG=iBC {hyp.) AV^-ZAC^, 

5. Euclid III. 17. 

6. Euclid III. 37. - . 

7. (Fig. 36.) Find ^ the centre (III. 1), Join KR, ffQ. 
Then QKR shall be a rt. ang, 

OP=2 radius /. OP*=54 (radius)* and rect. OR.OQ =i 
rect. PQ.QO+.QQ* (11. 3); but 0jB=20Q, .-. OR.OQ 
=20Q»=2QP’. NowOP*=OP.OQ (IIL 36), .-. 2QR‘ 
r=4 (radius)’ Qfl’=2 (radius)*. But KQ‘+KR‘=: 
2(radius)* QP*=E:Q»+irP» ang. QITB is a rt. ang. 
(I. 48), t'.e., QR subtends a it. ang. at the centre. 

S. Euclid IV. 4, 

9. Let^PCbeatr. right-angled at A. Inscribe cir. 
BEF (IV. 4) touching AB, BC, CA in J), E, F respectively. 
Let 0 be the centre of the circle. Join OP, OF, OF. 
Then QJ), OE, OF are perp. to the" tangents ilB, BO, CA, 
respectively (III. 18), •/ ang. ABO is a rt. ang, and ang, 
P//F is art. ang. (hyp,) AF and PO are prll. (I, 28) 
also AP and OF are prll. ABQF is a plm. AD 
= OP(I. 34) and PO=ilF(I,34) AD+AF-OD+OF, 
i.e., the diameter of the inscribed cir. 

Again, BD^BE&nd CE=CF{m. 17 Cor.) .*. BD+BC 

+CF=2PO. the perimeter AP-1- PC + OF is greater 
than the diameter, i.e., AD+AF, by BD+BC+CF, 
i.e., 2 BC, i.e,, twice the hypotenuse {i,e., the excess of AB 
and BO over AC the hyp otennse= diameter of cir.) 
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TUESDAY, aOiH liTOVEMBEE. 

Aritlimetic and Algebra. 

Govind ViTiHL Kurkauay, B.A. 

KrISIINAII BALVAST WaGIiR, 111. a. 

VisAYAic Narayak Nehe, Esq. 

1. One clerk Lbs 24‘42857i and a second clerk 7 
has 38^ sheets to copj' : they call in a third clerk and 
agree to divide the work equally among the three and 

to pay the third clerk at the rate of •34305 shillings per 
sheet. How ranch will ho recch e from each of them P 

2. If the manuf.icturer makes a profit of 20 per 9 
cent., the wholesale denier a profit of 25 per cent., .and 
the shopkeeper a profit of 40 per* cent. ; what was the 
cost of the manufacture of an article bought at a shop 

for 17s. Qd. ? 

3. If 1.5 men eat 28 shillinge' worth of bread in 14 8 

days when wheat is at 52 shillings per quarter j what 
must be the price of wheat per quarter that 18 islullings’ 
worth may provide bread for 13 men for 5 days ? 

4. Find the value of — 9 

V!)U252.50H01*7424 — -^347740371020161. 

5. If the discount on £078 8s., which is due at the 6 
end of a year and a h-alf be £38 8j., what is the rate 

per cent, of simple interest ? 

6. Find the factors of the following expressions U 

(i) 2j/V- + 2xV 

(ii) +2)a:y q-y*. 

7. Given the relation 8 

l-.6» 

1_6« l+26y+6’* 

x~y _ 25 
1— s?y~ lq,5« ’ 


' .rove that 
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■ 8. DhiJe l + a!+a*+a®+«*+a®+aV«®+«‘’+fl” 8 

by 1— a®+a®. 

9, Simplify the fraction 9 

(?/ - g)(y + + (g -g)(g + + (a? - v)(a! + 

(y + syy-ay + (« +a;)(2-«)» +(* +y)(«-y)® 

10. Solve the equation 8 

a — i.fl + i 2(a^ + i®}, , c — b g 

X y a® — * ® y 

11. Anumberconsiatsof three digits whose sum is 10. 9 

The middle digit is equal to the sum of the other two ; 

and the number will be increased by 99 if its digits be 
reversed. Find the number. 

12. If 19 lbs. of gold weigh 18 lbs. in water, and 8 
10 lbs. of silver weigh 9 lbs. in water ; find the quantity ' 

of gold and silver in a mass of gold and silver weighing 
106 lbs. in air and 99 lbs. in water. 


Euclid. 

1. Prove that any two sides of a triangle are toge- 5 
ther greater than the third side. 

Shew that any two sides of a triangle are together 10 
greater than twice the straight line drawn from the 
vertex to the middle point of the base. 

2. If a parallelogram and a triangle he on the same" 6 
base and between the same parallels, the parallelogram 
shall be double of the triangle. 

P is any point within a parallelogram A BCD, Shew 7 
that the triangles PAB and PCD are together equal 
to half the parallelogram. 

3. If a straight line he divided into any two parts, 8 
the sum of the squaies oh the whole line and on one of 

the parts is equal to twice the rectangle contained by 
the whole and that part, together with the square on 
the other part. 
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4. Prove fhat tlie angle at the centre ol a circle is 8 
double of an angle at the circumference, standing on 

the same arc. 

5. Prove that the angle in a acmicircle is a right 7 
angle. 

J, B, C, D are the angular points of a squaro^inscrib* 13 
ed in a circle. P is any point on the circumference. 
Shew that the squares on the straight lines BA, PB, 

PC, PD are together equal to twice the square on the 
diameter. 

6. Inscribe a regular hesagon in a given circle. 11 


SOLUTIONS. 

Arithmetic and Algebra. 

1. 24-428571«24f 

24 ^+ 88^=63 

The work is divided equally among the tlirec ; each 
has to copy V = 21 sheets 
- 24,»-21 = Sf 
38^-21 = 17^ 

1:3^: : -243055.= x V =*V x V =-|«.=l(W: the 
3rd clerk gets from the Ist. Axis. 

1 : 174- :: *24305's. = »4.»=.jy^x 

=4j. S^d. the 3rd clerk gets from the 2nd clerk. Ans. 

2. Let the cost of the manufacture of the article be £1 

the manufacturer sells it for £ ^ the wholesale dealer 
sells it for 

^^100 : .. 12lj -£ 

-.and the shopkeeper sells it for (lOO : ^ ^ ^ 14o) = 

» 120 125^140 . , „2l 

^ 100 Too iw ’ ^ 10* 
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Kow when the retail price of the article is £ the cost 
is£l; .’.the retail price being 1 7s. Gd. the cost of the 
manafactnre of the article will be 




10 

21 


35. 

2 


21 3 


S. Inverse 13 men : 15 men') 

„ 6«?. ‘ ; 14i. >:*. 52s. = 108s. An$. 

Direct 28s. : ISs. J 


4. 


185 

190001 

1900023 

19000262 


9025250801*7424 195001-32 
81 • 

925 

925 

250801 

190001 

“6080074 

5700069 

880U0524 

38000524 


3x700“= 
3x700x3= 
3“- 


3x7030x2= 

2 “= 


3x70® 

347740371-686161 |703-21 

14700000 

343 

4740371 

• 6300 

9 

1476309 

4428927 

148262700 

311444686 

42180 

4 

296609768 

14834918161 

148304884 
14834707200 
: 210960 

1 

14834918161 

14834918161 ' 


95001-32-703*21=94298-11. An$. 
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Or thus : — 


2103 

6 

1470000 

6309 - 

21092 

4 

1476309 

9 

216961 

148282700 

42184 


148304884 

4 


14834707200 

210961 


14834918161 


347740371-686161 |703-21 

3^3 

474U371 

4428927 

311444686 

296609768 

14834918161 

14834918161 


95001-32 -703-21=94298-ll. Ans. 


5. £678 8s. Amount £640: £100 :: £38|-=£6 Int. 
£ 38 8s. Discount l|yrs. ; 1 ; ; £6 Int. =4- -^ns. 

• 

i t£640 Present Value 

' ^ i 
% 

6. (i) The expression is equal to — 

t 

/ 2yV +2y*s®— +2 c’.t’ +2a:®y® — «*— y*— c* 

' = 4/s® -(**+y‘ +c‘-2r*y® -2x'c® +2y»s*) 

= 4y»s®-(a*-y®-c*)» 

= (21/;+*®— y®— c®X2ys-a’*+y®+£®) ’ 

= |x®— (y®— 2ya+;®)||(y®+2ys+s®)— a®J 
= J*®-(y-;)®||(y+;)®-*®J 

= (*-y+c)(*+y-sXy+c+*)C!/+«-*) 

‘ = (*+y+=)(«— y+s)(.c+y— ;)(y+s— *). Ans. 
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Or, the expression is equal to — 

- 1** + + « * — 2y V — 2* V — 2a;®y® I 
= - Ja:»-2*%®+«®)+y*+»*-2yVf 

-2yV| 

= _ -(jy® +s») _ (y^ +gy +y* -f s* - 2y V 

= — (x*- — 2/® — — 2ys)(«® — + 2y«) 

= — (® +y ■\-s)(x—y-s)(x+y—z){x—y+z) 

(ii) aj*_(p»+2>®2/®+/ 

= a*— 2®®i/®+i/* 

ss (a*— 2a®y®+i/®)--p*a*y* 

= (,»®— 2/*')®-(p®y)*=C«®-^® + pa:y)(a®— 2/®— pay), ^ns, 

„ 1-26j:+ 5® 1-i® 

'* , . .1-6® ."1+262^+6® 

;. (l+6®-25®)(l+i®+252/)=Cl-&*)“ 

.-. (1 + i®)3 -26a(l + 6®) + 26yCl + &“) - 44®»2/ = (1 -5®). 

(l+J®)®-(l-fi®)*-46®air=2fia(l+6*)-25y(l+6®) 
;. 46®-46®»2/=2i!B(l+5») -2i2/(l+fi®) 

45®(l-a2^) =2Sja(l+6®)-2/(l +6®) | 

=2J(a-yXl+5*) 

;. 2b(l-.T2/) = (*-2/)(l+S®) 

»C ”“2/ 

” r^^~T+T=’ ^ proved. 

9 





O ta I M 


** ^ I 
fa a]- 

•o o J e e j 

fa a1++;s S 
L' ' r« 4 - + 


« 1 « -L » 

+ r ^ 1 

0 fa i + 

+ It + 

2 . + 

It + 

« « + 1 7 J" 8 “ 

1 + I « «„ a el 


8 'a|++ 5 5 „ 

1 I 3 3 1 « a'a' 

1 1 I 2 J-+-+ 


ra-ai® ® 
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9 . The fraction is equal to 
(y’^-g^)(y+gy 

(y® -«®) 0 y-- 2 )® +(»’* -ai®X«-«)“ +(** -y®)(«-y)® 

The numerator 

=(y®-»*)K2/® +^®) +2{|r2|+(»®-a*)|(s® +a!®)+3r.r| 

+C®® -y®)K*® +3^") 

=y*— z*+2y2(y®“***)+®*“*®^+22a:(a® — »“) +a!*— 

+ 2*^(3!*— 1/®) 

= 27/c(?/* — 2 ®) + 2 za’( 2 ® — as®) + 2a:y (as® — i/® ) 

The denominator 

= (y® —2®) I (y® + 2®) — %«! + (s® — a®)| (2® +®®) — 22* J 
+(*® -y®)K®’‘ +y*)-2«i^^ 

=y* — 2 * — 2 y 2 (^® — 2 ®) + 2 *— a* 22 *( 2 ® — a®) 
+a}®-y*-2ay(a®-2^®) 

= — 2yz(y® — 2 ®) — 2 za( 2 ® — 2ay{a® —y®) 

= —52^2(2/®— 2®)+2za(2®— a®) +£»y(»®--y®) J 

the fraction 

_ 2yz(y^ —2®) + 2za(z® —a®) + 2xy'x^ — y*) 

~ — 1 2ye[y^ — 2 ®) + 22 a;z® —a®) + 2ay(a*— y») 

= — 1. ilns. . 


10 . » Multiply the 'first equation by (« + fi) and the second 
by (d— 6) 

• . (g+'^y 2(g® + &®)(c + 6) . ■2(a®+i®) 

a y - (g_A)( 0 + 6 ) c_6 ( 1 ) 


a®-^® (a-S)®_ 


2nd=^^^ — 1- + 
a ^ 


= 2(a-J) 


Subtracting the second from the first, we have 

} =2{^ -(o-i) } 

2(tt® + &®)- 2 (^- 7 ,)® 
a~b 

• _ 4 :a 6 .11 

•• — ;; — 7 •• -= y=a~h. 

y a—b y a^b 
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Substituting tbe value of y in the second equationi •n’e get — 

=2 i±^+l=2 « = a+6. 

X a—b X 

Hence* = a+i, y = a—b. Ans. 

11. Let a be the digit in tbe hundreds’ place 


u y )9 it 1} tens* 

>1 c » M », tinits’ 


*+2/+^=10....,, (i) 

\y=zx+z (ii) 

The number=100* + 10^+s. Now, if the digits are 
reversed the number so formed will be represented by 
100z+10i/+a. 

100*+10j/+s+99 = lOOz+lOy+a, 
t.e,, 99* — 99s r= — 99 x — s = — 

From (i) and (ii), putting the value of a+s in the first, 
we get 22/= 10, t\ e., y=5 a+s = 5. 

Now, a+s=5 and a— c = — 1 2a = 4. and a=2 
= 3 the number required = 253. Ans. 

12. In a mass of gold and silver weighing 106 lbs. let 
there he a lbs. of gold, then there are (106 -a) lbs. of silver. 
19 lbs. of gold weigh 18 lbs. in water, a lbs. ^7]!] 

weigh 

10 lbs. of silver weigh 9 lbs. in water, (It 6 -a) Ib. 

will weigh lbs. in water. 


But the whole mass weighs 09 lbs. in water. 
19 ^ 10 


.. 180a+17l(106— a) = 99x190 

.*. 180a-171a: = 99 x19o_171j^jo6 
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Oa = 9x11x19x10-9x19x106 
9a = (9 X 19)(110-106) = 9 x 19 x 4 

= 76 there are 76 lbs. of gold and 
106 — 76 or 30 lbs. of silver. 


Euclid. 

1. Eaclid I. 20, 

(Pig, 37.) Let ABC be a tr. Let AD bisect BG in D. 
Produce ^Dto E (post. 2), making DE=AD (I. 3). 
Join (post. 1). Then in trs. ABD, DCE, V BD-DC 
(hyp.), AD=i BE (consr.), ang. ABB=smg. EDO (1. 15) 
.*. AB=CE (I. 4). But AC-i- GE is greater than AE (I. 20), 
t. e., AC+AB is greater than AE; but AE=2AD (constr.) 
AB+AC is greater than 2AD, 

2. Euclid I. 41. . 

(Fig. 38.) Through P dravrPFprll. to J. Bor CD (I. 31), 
meeting AD, DC in E, F respectively.- Then because tr. 
FAB and plm. AEFB stand on the same base AB and bet- 
ween the same parallels, .'. tr. FAB = \AEFB (I. 41). 
Similarly tr. FCD=\ EDCF (I. 41). trs. FAB, FCD 
= f pirns. AEFB + EDCF =| ABCD. 

3. Euclid II. 7. 

4. Euclid III. 20. 

5. (Fig. 39). JoinjK/, BD intersecting at P. Then F is 
the centre of cir, (IV. o cor.) ^ 

Kow, ang. AFC in a semi-drcle is a rt. ang. (III. 81). 

• • ■dP*+PC®=4C® (1. 47). Also ang. BFD is a rt. ang. 
(in. 31) BF^+FD^^BD* (I. 47) PA.*+PP- + 

- FC*-{-FD- = i.e., 2AC», or 2PP* *• 

BD. 
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Or thus ; — 

Join AC, BB. Find F the center and join PF. 
Then becanse in any triangle the sum of the squares on two 
sides is equal to twice the squt\re on half the third side 
together with twice the square on the median which bisects 
the third side, ;.P/1» + PC^=2PJP» +2AF\ Bat PF=JF, 
being radii of the same circle PiL* + PC7* =4 (radius)* 
= (2 radius)* = (diameter)*. 

In the same way in tr. BPB, P3*-f PZ)*=s2Pf'*+ ' 
2BP*, butPP=jBP PB*+PB*=.4! (radius)® =:(diaine- 
. ter)*. P4»+PP* + PC’+PP*=2 (diameter)*. 

6. Euclid IV. 16. 


1380 . 


TUESDAY, I9TH NOVEMBER. 
Aritlimetio and Algebra. 
Jamsuedji Ardesir Dalai., M.A., LL.B. 
Krishxaji Balyant Wagle, M.A. 


1 . 


ViNAYAK Narayan Nene, Esq. 
Jamsuedji Edalji Daruvala, B.A, B.Sc. 
Simplify : — 


5| of '2 of 2’57142S--1 ~(a + -5’) 
l-B 


•5+5 of I 

^ -142857 of 1.V.J 


5 


2. A Tectangular cistern, whose length is equal to 8 
its breadth, is feet deep and contains 5 tons of water. 

If a cubic foot of water Weighs 1,000 ounces, find the 
dimensions of the cistern. 


3. A, B, and G can walk at the rate of 3, 4, 5 miles 7 
an hour ; they st»rt from P«ona at 1, 2, 3 o’clock, re- 
spectively ; when B catches A, B sends him back with 
' .message to C ; when will C get tlie message ? 
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4. If I borrow money at 3 per cent, per annum, in- 8 
teresfc payable yearly and lend it immediately at 5 per 
cent, per annum, interest payable half-yearly (receiving 
compound interest for the second half year), and gain 
thereby at the end of the year Bs. 660 ; what was the 
sum of money which I borrowed ? 

5. A person buys tea at 6 annas per seer and also 10 
some at 4 annas per seer. In what proportions must 

he raiz them so that by selling the mixture at bj- annas 
per seer he may gain 20 per cent, on each seer sold ? 


6. Find the divisor when (4*’ -l-7a:y + by'*/ is the 7 
dividend, 8(a!+2i/)® the quotient, and y®(9j;-{-lly)® the 
remainder. 


SC 

7. Find the value of the expression a:(y-f 2)4 — f-- 

y ® 


8 


in terms of a when x 


^ y 
y+l 


and y =: 




8, Simplify : — 

(-i)" 


7 


9. If + 6 = 1, prove that (o® ~ 6®)® =; o® -f b® —ah. 

10. Solve the following equations : — 

i’\ g-fa c — ® g 

a®+aa: + a:®'^o®— o®+«® *(o*4-a®a>®H-®*)‘ 

2® + 3 4.T+-5 , 3®-f 3 ^ 

11. Show that if a number of two digits is tour times 10 
the sum of its digits, the number formed by inter- 
changing the digits is seven times their sum. 

12. A certain resolution was carried in a debating 10 
society by a majority which was equal to one-third of 
the number of votes given on the losing side ; but if 
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with the same number of votes 10’ more votes had been 
given to the losing side, the resolution would only have 
been carried by a majority of one. Find the number 
of votes given on each side. 


Euclid. 

1. If one acute angle at the base of a triangle be 13 
doable the other angle at the base, and a perpcndioular 

be drawn from the vertex upon the base, show that the 
difEerenee between the segments of the base is equal to 
the smaller side. 

2. At a given point in a given straight line to make .5 
a rectilineal angle equal to a given rectilineal angle. 

^ is a given point ; and B is a given point in a given 8 
straight line. It is required to draw from A to the 
given straight line a straight line AP, such that the 
sum of AP and PJ3 may be equal to a given length, 
greater than the distance from A to B. 

3. In any right-angled triangle the square which is 9 
described upon the side subtending the right angle is 
equal to the squares described upon the sides which con- 
tain the right angle. 

If any point P be joined to A, Ti, C, D, the angular 10 
points of a rectangle ABCD, the squares on PA and 
PO are together equal to the squares on PB and PP, 
the angles A and C being opposite to each other. 

4. If a straight line be divided into any two parts, 7 
the square on the whole line is equal to the squares on 

the two parts, together with twice the rectangle contain- 
ed by the two parts. 

In a right-angled triangle, if a perpendicular be drawn 9 
from the right angle to the hypotenuse, the square 
on this perpendicular is equal to the rectangle contained 
by the segments of the hypotenuse. 
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5. If a straiglit line touch.a circle, and from the point 8 
of contact a straight line be drawn cutting the circle, 

the angles which this line makes with the line touching 
the circle shall be equal to the angles which are in the 
alternate segments of the circle. 

6. In a given circle, to inscribe a triangle equian- . 6 
gnlar to a given triangle. 


SOLUTIONS. 


Arithmetic and Algebra. 


1 . 


11 2 4 , /I 1\ 22 10 1 
2 ^9^2;-!- (^5+2) 7 7 T 

14-V2+2°^ i X 1-^) ^ 14^8 


= Tr- = 2. Jns, 


6 

'2 ^ X h; 14 ’"S ^ 

2. 5 tons=5 X 20 X 4 X 28 X 10= 179,200 ozs. 

' 1,000 oz. : 179,200 oz. :: 1 cub. ft.= cub. ft, = 
contents of the cistern. 

The cistern is feet deep the area of the bottom of 
the cistern =cab. ft. ®|-® -f- ft, V* '= y/ square feet. 


The length is equal to the breadth, the length or 
the breadth = = V =6®^ feet. Ans, 

3. JB walks 1 mile per hour faster than Ay he will catch 
.4 in 8 hours, i.e., when each has travelled a distance of 12 
miles. 


Now C has gone 10 miles from 8 to 5 o’clock, i. e., in 
2 hours, walking at the rate of 5 miles per hour. 

JB sends A with a message to C, as A has walked 12 
and C only 10 miles, A and C have 12-10 or 2 miles to go 
between them. 

But A and C go 3 + 5 or 8 miles' in 1 hour they 
Avill walk 2 miles in ^ hour or 15 minutes. 

.*. C will get the message at 15 mins, past 5 o’clock. Ans, 
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4 The mtn-est for the first half-yesr in the second case 
ig Rg Tins. 2^ /.the interest for the second half-year 

L 100 : Rs. 1021 :: Bs. U* 

•.tte 101.1 =«+.'=“>• 

est in tlie = Bs. 3. „ , , . 

• the difference = Bs. fl— Bs. 8-Bs. -j-ir gwo- 

BO. 32.000. 

5 The cost price of 1 lb. of the mistare 
=K§x 5i aa. = -I X V as- = V®®- = M a®- 

6 as. - 4| as. = If an., i.e., each lb. of the dearer tea 
brings a loss of If an. when the mixture is sold at 4| as. 
per lb. 

4| as. ~4 as. = f an., i.e., each lb. of the cheaper tea 
brings a gain of | an. when the mixture is sold at 4f as. 


per lb. 

Now for the loss in one case to be made up by the gain . 
in the other, for every | lb. of the dearer, we must take 
If lbs. of the cheaper, e.e., the proportion must be as | : V> 
t.c., as 3 : IS, f.e., the teas must be mixed in the inverse 
ratio of the differences of the two prices and the mean price. 


6. The divisor = remainder 

quotient 

. _ (4a^ -1- Tay + 5?/*)^ ~y\9x -p 1 ly)* 

8(iB+2y)® 

The numerator being of the form o®— 6* we have — 


K43!®+?J-y+5j/®)+y(ag+13y)^|(4a! ® + + 5?/®) ~?/(9.r +lh/)} 

^ ^ 

_ ( 4jg® + 1 6xy 4- I6y ®)(4a!® -2xy~Qif) 

8(®+2y)® 


= 8(«®+4xy4-4y®)(;2ai® —xy~ fiif) 
8(a;+‘2y)® ' 

_ 8C.t4-2y)® (2r®-jy-%») _ ^ 


— xy-3y®. 


Ans. 
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7. «'= -J^ and y =' ^ 

2/+1 2 

? = ?.and ? = J* 
y a X i 


X = 


c — 2 


• Ai. • /a— 2'\/'c+2'\ , 2 , c 

• • = (— X-2-J + S + 2 


^ »--4+..= +4 ^ 2o*^ ^ 

2a 2a 2a 2a 


8. The whole fraction 

cpg+ir X 

_ ?”* ff" = ^ = y*"*' 

~lS±ESEi2r 

J 3 ’“ 



9. (a“-5®)“=(«+iXa-i)(ff+«)(a-fi)=(«+ 

= (fl-by ': a+6-1 

(a -~iy = a“ + S® — 2oi =(a® + b^—ab") — aS = (a + i) 
+b^—ab')—ab=a^ +b^—ab, which wastobe proved. 

■ 10. (i) Clearing off fractions, we have — 

a:Co+*)(a® -«*+*“) +3:(a-a:)Ca® +a.T+a!*)=2a* 
»(a®+a>®)+a!(a®— a®)=2a* 

2a®a=2o* .'. x=a. Ans. 

2g *H 3 1 4® +5 _ 1 

®+l a+1* 4*+4~ *^4*+4 

3®+3 2 

3®+l 3®+l 

. 1 ^ _ 2 . _3 2 

a + l 4(®+l) 8x+l *’ 4(»+l)~3.x+l 
8®+8=9®+,3 x=z5. Ans. 
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11, Let a be the digit in the tens’ place and y be the digit 
in the units’ place; then the number formed = 10a 
and the number formed by interchanging the digit3=10y+a 

10a+y=4Ca+i/) 6a=3y 

/. 102/+a=7y + 3y+a=7y+6a+a 
= 7(a+j/), "which was to bo proved. 

12. Let a be the number of votes on the side of the majori- 
ty, and y the number of votes on the losing side. As the 
majority is -j of tlie number of votes on the losing side 

0 ) 

Again, with the same number of votes if 10 more votes be 
given to the losing side, the votes on the losing side 
would be 1 /+ 10, and then the resolution would he carried 
by a majority of one. 

(a— 10)— ( 1 / + 10) = 1, t. e., a— y=21 (ii) 

from (i) and (ii) we have iy=21 
y = 63.‘.a=84 

84 votes for tiie resolution, G3 against it. Ans. 

Or— 

Let a be the number of votes on the losing side ; then 
a+^» would be the number of votes on the side of the 
majority. 

as above, we have (a +-Ja— 10) — (a+10)=l 
3a+a-30-3a-30 =3 
a=63 ,*.a+-Ja=63-i-21z=81. 

84 votes on the gaining side ; 63 votes on the losing side. 

Am. 


Euclid. 

1. (Pig. 40). Let ABC be a tr. ; let ang. B =2C. From 
A draw AD perp. to BC (1. 12); make BE-DB (JL. 3). 
Join AE. In trs. ABB, ABE v jDD=DF(constr.), AB is 
common, ang. ABB = ang. ABE (as. 11), /. JB 
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= JE ang. AED — ABD (I. 4)= twice ang. C (lijp.) 
= ang. C and ang. CAE (I. 32) ang. ACE= ang. 
CAE EC=AE (1. 6), but EG=CJ)-ED oxCJ)~ DD (•; 
£D=BD) and AE=AB AB= difference of CD, iJZ), 

i.e., difference between the segments of the base. 

2. Euclid I., 23. 

Let B be the point in the str- line CD. Let K be the given 
length. EromCDcutoff DC =>2" (I. 3). Join jdC. At A 
in AC make an ang. CAP=u.ug. AGP (I. 23), meeting 
CD in P, 

Then ang. CAP=a.vg. AGP (constr.) AP—PG 
Cl. G). Add PB to each of the equals AP-\-PB—PCJr 
PB = GB=^K (constr.) greater than AB (■.* AP + PB are 
greater than AB) (I. 20). 

3. Euclid I. 47. 

(Fig. 41.) Let the diagonals AC, SD meet in E. Join 
PE: Then intrs. ABD, ABC •/ AD=BC (L 34) A3 is 
common, ang. DAD= ang. ABC (ax. 11) they are rt. 
angs. AC=DD(I.4), andasthediagonalsofa plm. bisect 
each other AE=.DE, 

Again, in any triangle the sum of the squares on two 
sides is equal to twice the squai'c on half the third side to- 
gether with twice the square on the median which bisects the 
third side. 

‘.'.in tr. APC, PA^ -vP(P=KAE”-+PB^) and in tr 
DPD, PD*+DD®=2(DD® + PA’"); but AE=:EE PA*4-' 
PC* = PD® + PD*. 

4. Euclid II. 4. 

See Question 4 of 1880. 

5. Euclid III. 32. 

6. Euclid IV. 2. 

10 
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fl. Describe a parallelogram equal to a giren rectili- 7 
neal figure, and haring an angle equal to n given recti» 
lineal angle* 

4 . It a straight line he divided into two equal and 8 
<*iIso into two unequal parts, the squares on -the two 
unequal parts are together double of the square on half 
the line and of the square on the line between the points 

of section. 

5. If two chords of a circle intersect at right angles 8 
the sam of the squares on the four segments of the 
diords is equal to the square on the diameter of the circle.- 

6. On a given straight line describe a segment of a 15 
circle containing an angle equal to a given rectilineal 
angle. 

Constmot a triangle, having given the base, the ver- 
ticlo angle, and the point in the base on which the per- 
pendicular falls from the verticle angle. 

7 * Describe a cirde about a given triangle. 

8. From the angular points J 3 , <7 of a triangle 
perpendiculars are drawn on the opposite sides nod ter- 
minated at the points D, E, F on the circumference of 
the oircnmscrihing circle ; if i be the point of inter- 
section of the perpendiculars, shew that LD, LE, LF are 
bisected by the sides of the tiiangle. 


SOLUTIONS- 

£6 7 s. priee of 1 cwt. 


2 qrs. 5 of 1 cwt, 
1 qr. ^ 2 qrs. 

7 lb?. ^ „ ] qr. 

ZS lbs. ^ „ 7 lbs 
. 1 lb. -V „ 7 lbs. 


210 13 
a 3 
1 11 
0 7 
0 3 
0 1 
2TrT 


0 „ „ 33 cuts. 

iO ,1 „ 2 qrs. 

>» j» 1 qr. 

>1 »> 7 lbs. 

lbs. 

5|iv It lb. 

iO-vi- priee of 23 cwt. 3 qr 

lU H 


CP ..4 
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2. 3 % IS the annaal increase ; but ^ % is carried off, 
so there is an actual increase of 2^ % /. on 100 the in- 
crease at the end of the first year* would be 100 -{-2|=102^ 
=102-5 

100 : 102*5 102*5=(102*5X1*025), increase at the 

end of the second year.- 

100 : 102-5 : : (10-2-5)Cl-025)=(l*025)(l-0-25)(102-5), 
increase at the end of the 3rd year = 107*6890625 the 
increase per cent.= 107-6890625— 100=7*6890625. Ane, 

3. On Ee. 1 the net income is 192—5 or 187 pies. 

Ee. 1 : Es. 4 I *, Re. -^7^- net income=Rs. 

Jls. 100= monthly income yearly income=Rs. 1,200 

W : 1.200 1024 =Es. 31,5 72^5^* 

4. If 100 is the cost price, the selling price is 175. 

Re. 1 : Es. 175 Re. i = R3. 43| ; 
so 100 — 48^=561:% loss. Ans. 


5. If the area of the rice crop be represented by 1 bigha; 


then 

„ wheat „ 


»> 2 ,, 

3J 

,, „ maize „ 

ff f» 

<f ^ »f 

Bighas 




6 : 30 : : 
6 : 30 : : 
6 : 80 ; ; 

1 = 5 bighas of 

2 = 10 „ „ 

3 = 15 ,, ,, 

rice 

wheat ' = 
maize 

30 bighas. 


The prices are proportional to 9, 6, 5, and the total crop 
is worth Rs. 1,200 

1 ; .6 : : Rs. 9 = Rs. 45 1 

3 : 10 ; : Rs. 6 = Rs. 60 > =, Rs. 180. 

1 : 15 ■ *. Rs. 5 = lls. 75 J 

Rs. 180 : Rs. i,200 I Rs. 9 = Es. 60 value of 1 bigha of 

rice. An 9. 


6. The fractions, when xz=a+i, are equal to 
(g+5)°-3/7&(tf-p/0-25^ (g-P5X-4a5 

(a+iy^alf (atd)-2a 
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Now, + 8ai(fl + J) 

• o--2g&4& * 

fl* + n6-f6* , b — a 

= — “IriL 

a^+ai+A* 2~a 
=s («-^y 

«’^ + a6+i* a — 6 

^ = («— i)— (a--4)=0. ^BS. 

7. (a) 7«=o* /, raising both sides to the^th power, we 
have (i) ; in tlio same ■way, Ji*=a®^ (ii). Multiplying 

(i) and (ii) we get =«**”, ,Ilaisc both sides to the 
CtlipOBCl’ 

,'.( wi’'tt*)’‘= a®*''*. But, according to the question a® = 
0**^" s=a* 

«• 2*ry^^2,, scys^'Xt 


(6) The expression = 

C2x + 3y + 43)(5 Jx + Sy — 4r) 

+ (j'S-f2g~3)/X4s~2a;+%/ ) ( 2 a; + 3y._j,)(;2a . _ 3 ,, 4 . 4 .) 

(Sy + 4i + 2j;)(3y + 4^- tx) (4s + 2® + 3y)(4z + 2a -ZiJ) 
=5 ^.y +^g~2a ^4s+2a— 3y , 2a+3y— 4s 
2a+3y +4s ■*'2a+3V +43'*'2a+3y+4^ 

2*4-3^4-43 
^ 2*4-3^4-42“ 


8. The expression = ^|*4.^*^2) ~ (|' + ^) +1 

.‘.the square root^f-)-?-!. 

a « 
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9. a;’'-3:«®+3»-l = (a!-l)® 

ff® — .'8® — ® + 1 = — 1) ~ (® ~ 1) 

= (®®-l)(®-l) =(a-l)®C®+l) 

a;*-2»® + 2®-l=C®*-l)-2®Ca!‘' -1) 

= (*®-l)(»® + l-2®) 

= (a® - 1)(® - 1)® = (® - 1)®(« + 1) 

the L. C. M. of (®-l)®(®+l), (aJ-1)® (« + l) 

= (® — 1)®(® + 1). Ans. 


/tv ^ 

ah— ax ac—ax bc — hx 

. 1 1 !_ 

"a{b—x) a(c—x) i(c—x) 

. 1 _ & — a . 1 _ 6— tt 

" a(b — x) ab(c—x) *' b—x b(c—!^ 

.\bc—dx=b'‘ — bx — ab + ax 

.‘.be — b‘*+ab=iax .'.b{a — b-^c)—ax 

. „_5(a— 6+c) ^ 

..«= -• Ans. 


(ii) Multiplying (i) by 3, aod adding (ii) to it, we get 


£+?+?=18 

®-?+t=8 

g y g 

~+l= 26.... 

X s 


.(iv) 


And multiplying (i) by 4, and adding (iii) to it, we have 

i+i+i=24. ' . 

X y z 

?-i+^=io , 

X y z 


I +?=34 


.(V) 



1J6 


Again, multiplying (iv) by 7 and (v) by S, and subtracting 
one from the other, we get— 


25+^=182 

X g 

?2+«=m 

(8 g 

^=13 


sf— 


Putting the value of a ia (iv), we have - +21=26 

.*.«=!. Again, substituting the value of x and 2 in 
<i), we hare l + i+S=6 y=i 

y ® 

/*• *== 3 , y = I, a = Ans. 

11. Let a gallons be drawn off from the first, and y 
gallons from the second vessel. 

a!+y=15 (i) 

In the first vessel, there are 2 parts wine and 1 pai t 

gj? ^ 

water , . from it — gallons of wine and ~ gallons of 
water are drawn. 

In the second there are 3 parts water and 1 part wine, and 
gallons of water and I gallons of wine are drawn 
from it. 


Now, the quantities of wine and water drawn are equal. 
• 2* y * , 3« . o 

"■3 8'^ 2*=3y ar=«y 

Substituting the value ofx in (i), get ~^+y=15 or 




Sy+2y=30 or Sy^SO y=6 and «=* 

■' «. ZsTz‘r 
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EucKd. 

1. Enclidl.21. 

(jFig. 42.) Let ABC be a tr. and let D be a point within it. 
Join BA, BB, BC. 

Then ■/ BA+BB is less than CA+C3 (I. 21), similarly 
BBa-BC is less than AB+JC; BC+BA is less than 
BC+BA 2 (BA+BB +BC) is less than (2AB+BC+ 
' CA) BA+BS+BG is less than AB+ BC+ CA. 

2. - (Fig, 43.) Join AB, EF, AF. Throngh E draw 
EG prll. to AB or BG (L Bl); through Fdravr FFB 'prW, to 
ABovSG, meeting EG in K. Join AK. 

Then •; 2 tr. AKF=KB (1. 41); 2 tr. ABK^BK(l. 41); 
2 tra. KEF-KGQ.. 41) 2 tr. AEF=ihe gnomon BFG. 

IfowJTC is the rectangle contained by EK,EG; hut 
lIK=z be (I. 34) and -KG^BF (I. 34), i. <?., the rect. 
BE, BF 2 ir. AEF+xact. BE.BF=ABCB. 

3. Euclid I. 45. 

4. Euclid II. 9. 

5. See Question 4 of 1886 with Answer. 

6. Euclid III. 33. 

Let A 5 be the given base, C the point in it on which the 
perp. falls, and let B be the given angle. On AB describe 
a segment of cir. containing an angle=:the given vertical 
angle B (III. 33). From C draw CK at right angles 
to AB, meeting cir. in K, Join KA, KB. Then KAB is the 
required tr. 

Porang. AKB heing in the segment given vertical 

ang. P and stands on the base A B and the perp, CAT meets 
AB in C. 

7. Euclid IV. 5. 

(Fig. 44.) Let the three perps. from the angular points 
cut the sides AB, BC, CA in G, BT, K respectively. Join BF. 
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The perps. from the angular points of a tr. on the opposite 
sides meet in the same point. 

Isowin trs. BGL, LKC, ang. BGL=mg. LKC (ax. 11) 
•/ they are rt. nngs. Again, ang. GLB=ar\g. KLG 
(1. 15) ang. GBL^JWL (I. 32). But ang. ACF=ang. 

21), .*. ang. J.BF=ang. ABL (ax. 1). Again, in 
trs. FGB, GBL, •/ ang. FBG^rng. GBL (proved), and 
ang. FGB-=LGB (•; they are rt. Bngs.)and BG\s common, 
FG=GL (I. 2(5). Similarly, by joining CE and CD, it 
may be shewn that LK=KEy and LE^HV respectively. 


TUESDAY, 17th NOVEMBER. 
Aritlimetic and Algebra. 
Jamsheuji Ardbsir Dalal, M.A., LL.B. 
Krishxaji Balvant Wagle, M.A. 
ViXAYAK Narayan Nene, Esq. 
Raghxjnath Nab \tax Apte, M, A., LL.B. 


1, Simplify — 

7 /91^5 ,13 
,,, 13®^ 126,'^ 9 85 

_ 2 - 132 299 . 19 

®77°^153 323 °^ 23 


3-6428571* - (-0099 23 + -0102 - -000123)71 
' '\'34-5744 - ■v'9-6635y7 


2. Two passengers have together 5 cwt. of luggage 
and arc charged for the excess above the weights allowed 
5'. 2>i. and Ds. lOd. respectively ; but if the luggage had 
all belonged to one of them he would have been charged 
19s. 2d. How much luggage is each passenger allowed 
to carry free of charge, and how much luggage had 
each passenger ? 


3 

9 

8 
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3. Two cloclvS, A andS, whose rates are uniform, at 10 
noon yesterday indicated llhrs. 55 min. a.m. and Ohr. 
2min. p.m. respectively. J indicated the correct time at 

9 p.M. yesterday and 2? at 6 P. m. this morning. When 
did A and B last agree and what time did they then 
indicate ? 

4. A person borrows two equal sums of money at 10 
the same time at 5 per cent, and 3f per cent, simple 
interest respectively, and finds that if he repays the for- 
mer sum with interest on a certain date a year before 
tlie latter, he will have to pay in each case the same 
amount, r.c., Es. 736. Find the amounts borrowed. 


5, Simplify by using factors — 4 

(il ~ + 12y^ ^ x^ — 5ry + 

ic® + bxy + fit/® .T® -f a-y — 2y® 

(*’ ~ *1/ +y'^T + + ary + iff 

^ ^ WTf) ^ 

6 . (i) If a®— 5® = fi® — c®=:c®— a®, shew that — 8 

— C® £c — «® Cff — 5 ® n 

' "■ "1“ “• V* 

a~o b — c c—a 

(ii) Simplify 0 



7. Find the G.C.M. and the L.C.M. of— 
85® - 2*® - 1 9.C + 20, a:® 4 23,® - 23r - 60, 

X* +7a;®— 4.T® — 62a;+48. 

8 . Solve ; — 



7 —a; 
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9. “What value of a will make the product of 3 —8a 5 

and 3a +4 equal to the product of 6o + ll and 3— 4a? 

10. The gross income of a certain man was £40 10 
more iii the second of two particular years than in the 
first, but in consequence of the mcome-tav rising from 

Ad. in the pound to 65. in the pound in the second 
year, his net income after paying the tax nas unaltered. 

Find his income in each year. 

11. The sum of the ages of a man and his wife are 10 
six times the sum of the ages of their children. Two 
years ago. the sum of their ages was ten times the sum 

of the ages of the children, and six years hence ihe sum 
of their ages will be three times the sum of the ages 
of the children. How many children have they. 


Euclid. 

1. If at a point in a straight line, two straight lines 3 
on opposite sides of it make the adjacent angles together 
equal to two right angles they aie in the same straight 
line. 

ABCD is a rhombus. AC is bisected at 0, If 0 is 5 

joined to the angular points B and D, show that OB 
and OD are in one straight line. 

2. If a parallelogram and a triangle be on the same 4v 
base and between the same parallels, the parallelogram 

is double of the triangle. 

If two equal straight lines intersect each other any 5 

where at right angles the quadrilatral formed by joining 
tbeir extremities is equal to half the square on either 
straight line. 

3. Divide a straight line into two parts so that the 9 ' 
ectangle contained by the whole’and one part shall be 

equal to the square ou the other- part. 
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If a straight line be divided into anj two parts 8 
in point H, such that the rectangle contained bj A 71 , 

BS be equal to the square on AK, show, that the sum 
sfthe squares on AJS, HH is three times the square on 

Am 

4 . In equal circles, angles either at the centres or at 7 
the circumferences which stand on equal arcs are equal. 

CD is a chord of a circle at right anglesito the diame- 10 
ter AB ; B is any point in the arc BG ; AB cuts CD iu 
Fi prove that the angle DFE, AGE are equal. 

0 . Show that the perimeter of a right-angled triangle 12 
exceeds the diameter of the inscribed mrcle by twice the 
hypotenuse. 

6, Describe an isosceles triangle having each of the 12 
angles at the base doable of the third angle. 


SOLUTIONS. 

1 fu 7 13_75 

18*^63 126 
^_13_425. 75 
119 17 119’*126 ^“6" 

Oi> •009923-1-*0102-*000123=-02= L 
. 60 


3-6428571=3+1x6§ =3-1=!! 

10 7 14 14 

_:145 _ 146 ^10000_725 
•0056 1000 ~56 'W 

V34-6744=5-88; thus— 

34-6744 j 5-88 
25 

OST" 

864 
’^9344 
9344 


108 

1168 


11 
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/^9-663597=2'13 j thus — 

3x20*= 1200 
3x20x1= 60 

1 * = 1 

1261 

3x210* =132300 
3x210x3= 1800 

8 »= 0 


234109 


9-663597l2'13 

8 


1063 

1261 


402597 

402597 


/. 5-88-2-l3=3-75=3| = V 

fl 1 ,1 6 B 1 ■ go 

.'.the whole expression = i ° ' 83. 


1 S 
4 


V 


2, The charge on 5 cwU of luggage mtma twice tin 
free allo^Yance=Ss. 2«i,+9s. 10(1.= 15s. 

Again, the charge on 5 cwts. minus the free niIovrance= 
J9s. 2d. 

.'. the charge on free allowance = 19s. 2(7. — 15s. = 4s. 2d, 
the charge on 5 cwt8.=19s. 2(1. + 4s. 2(1.= 28s. id. 

.'. 233. id. s 4s. 2d. t : 5 xll2 lbs. =100 lbs., i. e., 100 lbs 
are allowed free of charge to each passenger. 

Again, the first paid 5s. 2d. 

23s. 4(1; 5s. 2d. 5 cwt=f-J'Cwts. 

.'. cwts. f^+owt. allowed free =2 cwts. of luggage 
the first passenger had with him. 

r*-' 

.*. the second passenger had with him 5-2 = 3 cwts. of 
luggage. Ans. 


3. At noon ^ was (12 hrs.— 11 hrs. 5.5 mins.) =5 mins, 
behind the correct time and B was (12 hrs. 2 mins.— 12 hrs.) 
= 2 mins, in advance of the correct time. J showed correct 
time at 9 p.m. 

.*. A gains 5 mins, in 9 hrs., t. c., min. in 1 hr. B showed 
correct time at 6 a.m., that morning. 
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B loses 2 mins, in 18 hrs., i. e., ^ min. in 1 hr. in 1 
hr. A and B approach each other by ■§ miu . +7 min. =| min. 

Bat at noon yesterday, the difference between the indica- 
tions, of J and B was 5 min. + 2 min. = 7 min. 

they shall indicate the same time or approach each 
other 7 mins, in (| : 7; ‘.1 hr.) V h^s., *. e., 10 hrs. 30 mins. 

both the clocks last agreed at 10 hrs. 30 mins, p.m. 

Now in one hr. ..ifgains^ min., so in 10 | hrs. it gains V.= 
Si mins. the time indicated by A was 11 hrs. 56 mins. -{- 
10 hrs. 30 mins. + inias .=22 hrs. 30^ mins., t.c., 10 hrs. 
30 mins. 50 sec., which is also the time indicated by the 
second. Ans. 

4. The rates of interest are as 5 ; 3f the number of 
years for which the sums are borrowed are as 3| : 5, and 
the difference = 5— 3|=sl^. But this is equal to 1 year 
by the question. 

1^:5 ; :l year s= 4 years IJ : 8 |: '.1 year =3 years 
. the number of years for which the sums are borrowed 
are 3 and 4. 

Now. we are to find the principal which will amount to 
Rs. 736 in 3 years at 5 per cent, or in 4 years at3| per cent. 

1 year : 3 ' 5 = Es. 15 interest. 

Rs. 113: Rs. 736:;Rs. 100 sam=Rs. 640, Ans. 




5. (i) ** — 7a:y + 12y® = ** — 3a:y-4a:y + 12y® 

= .r(®-3y) -4y(«— 3y)=(a-3y)(a— 4y) 

« * -I- 5a:y + 6y * = OJ* + 2«y + 3«y + 6y* 

= a:(® + 2y) -t- 3 «/(* + 2y) = (a; + 2 y)(® + 3y) 

— 5xi/ + 4y* = *^ — ay — 4ay + 4y* 
=a(.r-y)-4y(*-y)=(«-y)(a;-4y) 
a® + ay — 2y® = a* + 2xy — ay — 2y* 

=a(a + 2y) -y(a +2y) = (a + 2y)(a--y) 

the expreasinn = ~ - 4y ) 

(.r+2y)(a-i-3y.'t (a?-J-2y)c®-y) 
• _,(^--3y) (g-4y) (a-f 2y) . fa- y) a - 3v 

(a-fSy) Ca.-4y) C*d-2y) t^-y) a + Sy* 
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(ii) The two factors of the nnmerator are — 

2(a?*+j^®) and 

(a® _ fl:y + ,/)® _ (a® _ ay + y®)(x® + ay + y*) + (a* + xtj + y®) 
t. e. (a®+y®)*-2ay(®*+y*) + a® 2 /®-(»*+®®!/’+ 2 ^*) 

+ (»® + yy +2ai/(®® +/) + 

i. e., 2(a®+y'*)®+2a*y*— »*-»®y®-y* 

j. e., a*+5a*y®+y* 


, . zia )ia- -i-oa-» 

espression= 


=^a*+6a®y*+y^ Ans. 


6. (i) The expression 

_ (g + b)(ab — c®) , (i + c){bc — g®) (c + a)(cg— &®) 
(^a + b)(a—b') (jb+c)(fi~-c) (c+o)(c— o) 

But by the question, the denominators are all equal 

. _ (a+S)(a6 — c*') + (i’i-c)(lc—a*') + (c-+a)(ca—i*) 

” (a* - 4*) or (i* — c*) or (c* - a*) 


(ii) The expression 

p*'' pP~s 

cfP 2«' (p® 1 (^^+T)?=T 

_ X (f p»s xpv-<! 

{p^q^ - 1)’ X 0 3 + 1)®“-*’ y'*’ X 
_ (p®g®--l)‘’~« X (pq-l)r-P ^ jJ>+9 

Oj + iy® 3^ 

_ (P7 + I)i^x( p<j^ yr-g x(pq-.J )P-7 ^ pp* 9 

s'"** 
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7. »*~2x*-19»+20 

C»® + 4»®) - (6x® + 24x) + (5x + iO)] 

=««(«+ 4) — 6x(x + 4) + 5(a? + 4) 

= (#» — Gsc + 5 )(* + 4) = (x - l)(x — 5)(x + 4) 

a* + 2x®— 23x-60=»®+4x®-2»®— 8*— 15®— 60 

=«®(*+4) -2®(®+4) -16(®+4) 

=(®® — 2® - 15)(® +4) =(® -6)(® + 3)(* + 4) 
®*+7®«-4t®-52»+48 

=a‘+4j:®+3x®+12®*-16**-64«+l2®+48 

= ®’(* + 4) + 3®* (* + 4) — 16*(« + 4) + 1 2 (® + 4) 

^ =(j3+3®*-16x+ 12)C®+4); 8nd«*+3®“ -16 x + 12 

=®®— x®+4®®-4®— 12*+12 
=**(* — 1)+4®{® — 1)— ••12(®— 1) 

' = (®* + 4®-12)(® - 1)=(®-2)(® + 6)C» - 1) 

the whole expi’essioii=(x—2)(*+6)(*—l)(x+4)» 

Now we are to find the H, C. F* and L, C. M» 

(x-l)C®-5)(* + 4), 

(® + 3)(® — 5)(» + 4) , 

and (®— IX®— 2)(®+4)(®+6) 

.*. the H, C. F.=®+4 ; and L.C.M.— 

(® - 1)(® - 2)(« + 3) (« + 4)C» - 5)(® + 6) . Ans. 


8 . 


6 


7-» 

Multiplying crosswise, we hare 
6 


7-. 


6 


7-® 


-=6 


-=6-7=-l 


7- 


7-« 


•. ^ - - 1. Again, multiplying crosswise we get 

y-JL 

' 7-« 
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7_-l_=6 ® =6-7=-l 

7—x 7—x 

fr^ = l 7— *=6 je = l. Jns. 

7—x 


9. (3-8j?)(3/i+4)=(6a+llX3-4a) 

/. 9a - 24a® + 12 - 32a = 18a + 33 - 24a« - 44* 
9a-32a-18a+44a=33-12 
3a=2l and a=7. Ans. 


10. Let £ a; be the gross inaome in the lat year ; then 

£(40 + ®) =income in the 2nd year. Now on the 1st income 

he pays M, in the pound his net income daring that year 

^ ..236_.„59a 
- £,\\ £x £ gQ 


Again, on the 2nd income, he pays an income-tax of 6fi. 
in the pound his net income daring that year 


= £ 1: £ (40+«) 


£^^:=£ (40-1-®) — 
240 -'120 


• ^= 11 ?( 404 -®) .-.^= 111 . 
••6tr 120'- ^ ^ • 60 3 


117® 


120 


.M18®=4,6804-117» 

.•.®= £4,080 income during the Ist year 

£4,680 -b £40, or £4,720, income daring the 2nd year. 

Ans. 


11. Let ® he the nnmher of children, and y the sum of 
their ages.*. the sum of the ages of the man and liis -\vife=6y. 

Two years ago the total age of the children = 9 /— 2* and 
that of the man and his wife=6y— 4, 

Six years hence the sum of the ages of the children 
=y-l-6®, and that of the man and his uife=6y-f 12 
6y— 4=10(j/— 2®) and 6y-f 12=3(9/4-6®) 

5x—y= 1, 

6®— y= 4 
®=3. 


3 children, 


(i) 

00 
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Euclid. 

1. Euclid I. 14. 

(Fig. 45.) The opposite angles of a rhombus are bisected 
by the dingonnl which joins them tmg. -BAO^DAO, 

in trs. BAOf JDAO, T)A=AB (hyp.), AO is common, 
ang. DAO=fing. BAO trs. are equal in all respects 
(I. 4) ang. D Oil = ang. AOB. 

Again in trs. ilOjS, COB, AB^ BG (hyp.), BO is com- 
mon, AO=OC (hyp.) trs. are equal in all respects (I. 

ang. AOB=ting. COiJ ; but these are adjacent angles . 

each of them is a right angle ang. DOA, AOB aUo 
together =2rt. angs .'. OB, OB are in one st. line (I. 14). 

2. Euclid I. 41. 

(Fig, 46.) Let the two equal st. lines AB, CD cut each 
other at right angles in 0. Join AC, OB, BB, DA. Through 
G and B draw EF, GR prll. A B (I. 31), aud through A, 
B, draw EG, FE, prll. to CB, (I 31). Now EOBG is a plm. 

EG= CB (I. 34). Also FS= CB [ 1. 34), EF- AB - GH 
(1. 34) ; but AB= CD (hyp.) .% EFEG is equilateral. 

Again •.• AECO ang. AOC^AEO (I. 34) ; hut 

AOC is a rt. ang. (hyp.) AEG is a rt. ang. Similarly 
the angs. at F, H, G are rt, angs. .’. the figure is reclangular ; 
aud it is shewn to be equilateral .'. it is a square described 
on EF or FE, t.e,, AB or CD. 

Again, tr. ACD-\ plm. ECBG (I. 41), aud tr. BCD = | 
plm. GFHB (I. 41). 

. . ABCD~\ EFB.G, t.e., half the square on AB or CD. 

3. Euclid II. 11, 

Rect. AB. BH= AW (hyp.'), and AB®+BD*'=2 rcct 
AB.BE+AR’^ (II. 7)=2A/i-» + AH*=3AH®. 

4. Euclid III. 27. 

(Fig. 4i). Let the diameter AB cut CD at right angles 
in the point G. Join CA, AD, BE, CE. 
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In trs. AGC^ AGH ■.* ang. iiG'C=ang. AGD *; they are 
rt. flngs. CG=z GD (III. 3), and AG is common, the st. line 
(1. 4) thearc4C=aro AB ang. ACJi=&ng, 
ABG. Md ang. FCE to each of the eqnals. angs. AGD' 
-k- FGE=&ngs, AEG+FGE^ ang. .4CjS=sang. FEG, 
and ang. FOB =i&ng. BFE (I. 32). 

6. See Question 9 of 1867. 

6. Euclid IV. 10. 


TUESDAY, 22kd NOVEMBER. 

Aritlimetio and Algebra. 

Jahshedji Arjoesir Dalai., M.A., LL.B. 

EnisHNAji Balvant Waglb, M..\. 

RiGHniTATH NaraYan An®, M.A., LD.B. 

0. V. J3,A. 

1. What decimal of a rupee is -964 pie ? Find 8 
the value of *97023 rupee. 

Simplify 

T?~~4 a of I +4 0^ 5 

TV+T^o£3i~(|of H-i) ' 9p:T|-~' 

2. How long will two examiners, working 8 6 

hours a day, take to look over the answers to this paper, 

if four examiners, working 5 hours a day, can do it in 
8 days? 

3. On a river, B is intermediate to and equidistant 8 
from A and C ; a boat can go from A to JB, and back, 

in 5 hours 15 minutes, and from A to C in 7 hours j 
bow long would it take to go from C to A ? ’ 

4. What income will a reth-cd officer obtain in 10 
England, from one lakh of rupees, Indian Government 

. per cent, bonds, when, for drawing and remitting it, 
gents in India charge himSper cent., and exchange 
■ Iff. 2.|-rf. fop the rupee ? 
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5. Three equal glasses are filled 'witli a mixture of 8 
spirits and water, the proportion of spirits to water in 
each glass being as follows i In the first glass as 2 : 3, _ 
in the second 3 : 4, and in the third 4 : 5, The con- 
tents of the three glasses are poured into a single vessel : 
what is the proportion of spirits to water in it ? 


6. Define an ‘algebraical expression’ and the 
* degree of an expression,’ M’hat is a homogen eons 
expression ? 

Find the numerical value of — 

(xyz + « + 2/ -J- a)® - (ajy + + «* + l)“f 
when as =2, 1 /= 3, and a =4. 

7. Find the G. C. M. of— 

2*®— a®— a— 3 and 4*®— 3®— 2; 

and the L. C. M. of — > 

9«®-4, 4®* -36, 3a;®-?* -6, and 8»® + 7*— 6. 


8- Simplify : — 

■{a-by+2ah(a~-hy+Wh\a-iy 




cV-2a*i*+a®6“ 


} 


and 


(ii) »+l 




*+l 


SB- 


»+2 


9. Solve 


(iO 5 + ®=4 i 2-?=2. 

» y X y 


: 0 , 


(iii) 


g— 1 g— 2 __ a; — 5 g — 6 
a:— 2 * — 3 g — 6 * — 7* 


8 


9 

10 


12 


10. Find the fraction which becomes equal to a 9 
half when the numerator is increased by one, and equal 
to a third when the denominator is increased by one. 
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11. In n mile race between n bicycle and a tricycle, 22 
their rates were proportional to 5 end 4. Tho tricycle 
had a tninuie’s start, but was beaten by 17G yards. 

Find the I’ates of each. 


WEDNESDAY, 23ai> IfOVE.MBER. 

Euclid. 

1. Any two angles of a triangle arc together less 4: 
tlian two right angles. 

Stale the asiom on which Enclid founds his theory 10 
of parallel straight lines ; shew that the theorem in 
question may be regarded as tho converse of this a:eiom. 

2. If tho square described on one of the sides of a 7 
triangle be equal to the squares described on the olbcr 

two sides of it, the angle contained by theso two sides 
is a right angle. 

8. Tbo sides AC of a triangle are bisected in F 10 
and and the lines -BF?, Cf* arc drawn and produced 
to ilf and iVi so that £JH and CW are respectively 
double of JJJiJ and OFt prove that MA and ilN arc in 
a Straight line; 

4, In every triangle, the square on the side sub- 9 
tending an acute angle, is less than the squares on the 
sides containing that angle, by twice the rectangle con- 
tained by either of theso sides and tho straight line 
intercepted between the perpendicular let fall upon it 
from tho opposite angle, and the aente angle. 

If from one of the extremities of the base of an isos- IQ 
celes triangle a perpendicular is drawn to the opposite 
side, then twice the rectangle contained by that side 
and the segment adjacent to the base ia equal to the 
square on Ibe base. 

5. If a atraipht line drawn through the centre of a 7 

cle bisect a straight line in it nhich does not pass 
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through the centre, it shall cut it at right angles ; 
and if it cut it at right angles, it shall bisect it. 

6. The Opposite angles of any quadrilateral figure 8 
inscribed in a circle are together equal to two right 
angles. 

The straight lines ■which bisect any angle of a qoadri- H 
lateral figure inscribed in a circle and the opposite 
exterior angle meet on the circumference. 

7. Inscribe an equilateral and equiangular hexagon 10 
in a given circle. 

8. Two men desire to dig a well equidistant from 14 
each of two intersecting straight roads, and also equi- 
diatnnt from their two houses on one of the roads. 
Shew how to find the position of the well. 


SOLUTIONS. 

]. To, - •00S02083. ' Ans. 
pies 192 

Re. *97625 = As. *97625x16 = As. 15-62 = 15+*62 x 12 
pies= As. 15 7*44 pies=As. 15 pies. Ans, 

4XA = i — i— 2.9. • 8 I 7 V 18 

1* T a T* b^a-i 8 a*** T'o+Ta'^l — ItT — 

^“^-1=^. Now ■^X^+-* X5=?g9. 

And V —1= V V =1 Ans. 

2. Four examiners working 5 hrs. a day can look over 
i in one day. 

. . 4 examiners can look over in one hour. 

^ »» S> tVu i> m 

^ ” » n T'lu M M 

2 examiners, working 8 hrs., can look over ^ of the 

160 

answers in a day. 

i.e., 2 examiners, working 8 hrs., can do ^ in a day, i.e., 
they take 10 days to examine the answers, Ans, 
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3. The boat goes from A to G in 7 hrs., and as B is 
equidistant from A and C, it can go from A to Ji in 3^ lirs. 
.'.the boat can go ivon Bio A in 5-’-— 35 = 11 bvs 
and tbe distances from B to C and B to A are equal 
tho boat can go from C to .d in I-4 X 2, i.o,, in S^hrs. A ns. 

4. Inc. from Rs'. 100 of bonds = Rs, 4^ 

„ „ ono lakh „ „ = Us. 4500. 

3 per cent, of Rs. 4500 = 4500x ■j-5-o = Rs* 135 
tbe actual sum remitted = 4500— 13.3 = Rs. 4305 
Re. 1 = Is. 2id. = 267*^ l^s* 4365 

= 43G5X jfigVo = ^259 3s. old. zlns. 

6, There are altogether 6 parts in the first vessel, of 
which 2 parts are wine and 3 water, i, e,, -®-ths wine and -J-ths 
water. In the same way the 2nd bas .?-ths wine and ^-ths 
water and the third has ^ths wine and ^ths water. 

the ratio required = t+- 5-+7» 


t.e., spirit! water :: 401: 5il. ^In®. 

6. Any collection of algebraical symbols which are the 
letters and signs used in Algebra is called an al-jebrakal 
expression. 

The number of the letters which occur as factors of an 
algebraical product is called the degree of the product 
thus, is said to be of the fourth degree. 

An expression is said to be homojeneons, when all its 
terms are of tbe same dimensions: thus, o® + a*6+ai® + 4® 
is homogeneous, for each of its terms is of four dimensions. 
*=2, y=3, 2=4 /. the expression 
= (24 + 2 + 3 + 4)®-(6 +12 + 8 + 1)®= (83)® -(27)* 

= C33 + 27X33-27) = 60xe = 360. Ans. 
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*7. aS-a:»-4x»-3i-2 

2 

2*® — .r*— a — 3 ) 'lx" - 2Ja’“— 8a:* — 6a: — 4 (•■**+* 
2«*- x^-Zx^~x* ^ — ■ 

a* — a® — 5a® — 6» — 4 
2 

2a*- 2a® - 10a® - i 2a - 8 
2a*- a®- a®- 3i 

— a®— 9a® — 9a-8 
0 

-2«®~18a®-18a~16 

—2a® 4- «*+ a + 3 
-10a® -19a- 19 

— »19)a®-fa + l 12a®— a®— a— 3f 2a— 3. 

' 2a® 4- 2a® + 2a 
-3a® -3a ITS 
-3a® -3a -3 

the G, 0. M, = a® 4^+1. 

9i®-4=(3c+2){3a-2) 

4a® - 3 6 = 4(a® - 9) = 4(a + 3) (a - 3) , 

• 3a® — 7a — 6 = 3a®— 9a 42a— 0 

= 3a(a-3)-2(a-3) = (3a-2)(a-3). 

3.r® 4 7a— 6 = 3i’® 4- 9a— 2a— 6 
= 3*(a + 3) -2(a 43) = (3a-2)(a+ 3) 

/, the L. C. M, of (3a+2)(3a-2), 4(® 4 8)(a5 - 3), 
(3a— 2)(ffi— 3), and {3a— 2)(a + 3) 

= 4(3a4-2)(3a-2X«+3)(a-2). Aiis. 


8. (i) 





-J)*48a6CB-6)® + 16fl®5® 
o*- 2c® 5® 4-6" 


- /Ka--6)= + 4ff6p 

ci ‘ V 

__ «— 6 (c— 6)® + 4rt6_c — 6^(c+6)®^c+6 ^ 


11 
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Oi ) 


1 


• #+2 
af +1 


a+2 


-? i ± 2 £± l - fe ± ll ® 

a ' i -2 fl { 4’2 

a 4-2 • ar4-2 _ g(a4-2) 

*+ l ' a + l ”* a +1 


. «( a + 2 ) 

JC - 7 - 


*+l 


»+l < 8 + 2 ' 


a+1 — 


a+l_ a:° + 2a+ 1 

x+'Z’~ »+2 


tbo whole expression 


=5l±2f±l=(l±l)!. Ans. 


*+2 


a +2 


9. Clearing off fractions, we got — 

(i) aT-l8~2a+10+15a-35=0 

22 a = 2 S a = 3 ^ V * 

(ii) Mnltiply the second equation by S and odd the two 
equations : thns — 



!?=10.-.§«1.‘.*:=3 

X X 


Substitute the ralue of x in the first equation 

, 8 ,fi j *6 Q * ft A 

■■ S+5=* ..j=3..y=2. 


(tii) The equation eon be put thus— 


1 + 


x—'Z 
1 1 


- 1 - 


*-3 

1 


=1 + 


»-6 


-1 — 


*--2 a— 3 a— 6 x-~7 
(a-3)-(a-2) _ (a~.7)-(a-G) 
Ca-2X«-3) Ca-.6X.T-7J 


-3 _ -1 

•' (a-2){a~3) Ca-6Xa-7) 

(a--2X*-3)=(a-6Xa-7) 
/. a*— 5a+6=:a*— 13»+42 
tt 8a:=:36 .■.a=4|. Ana, 
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' 10. Let * be tbe numerator, and y be tbe denominator 
of tbe fraction. 


■■ y 2 

2x—y= —2... 
Subtracting 


w-* 

(i)and 3j;— y=l 

one from tbe other, we get x= 
the fraction =f A»s. 


3 


(iO 

y=8 


II. Let the rate of the bicycle be 5a; miles per hour, 
therefore the rate of the tricycle would be ia; miles per hour* 

-L hrs. is taken by the bicycle to travel a mile’s distance. 

The tricycle tatesl minute, /. ^ of an hour more. 

it takes J^+Ahr. the rate being 4x miles per 
5a; oU 


hour, it goes over f L. + ~^4a5 imles and still is beaten by 
\5a: 60/ 

176 ,ar6s. of amilo l-4.Q-+l)=i, 

.. 1--— .. 21=3. ..41=6 

6 miles pec hour is the rate of the tricycle, and or, i. e., 
5 X f or miles per hoar, the rate of the bicycle. J.nr. 


Euclid. 


1. Euclid I. 17. 

The 12th axiom. 1. 17Js the converse of axiom 12, 
and it may he enunciated thus : — If two "straight lines 
meet at a point if produced, and are cut by another straight 
line, then the interior angles on the same side of this 
line are together less than two right angles. 

2. Euclid I. 48. 



H. (Fig, .18.) lnixs.:iKF, PFC, V (byp.) 

Cr~PN (constr.) snd nng. AFN =ni>g. liFC ((. 15) 
siiiir. :S'-'IF= aug, .47iC(l. 4). Similnrly nng. -V/l/i~nng. 
JCn (I. 4); butflugs. JJ3C?+J)C/l+C/IB = 2rt. nngs. 
(1. 32), angs. KAF+BAC^CA^f=^2 rt. angs. A^, 
A}[ are iu one sir, lino (t. 14), 

4. Euclid II. 13. 

Let AliC be an isosceles tr. and from the extremity Ji 
of tlie base J3C let BD bo drawn perp. to AC. 

TJ.cn ^Itr- +CD* =2 rcct. AC.CD + (IT, 7). Add IJJ)^ 

to each of the equals ; j3/?* + CZ)*=2 root. AC.CD 

+.'JZ)’+J3D* ; but = (I. 47) and 

=AL*, /1C*+I3C*=2 rcct. AC.CD + AH' \hni AC*- AJP 

‘:An=AC (hyp.) BC*=2 rcct. AC.CD. 

* i). Euclid ill. 3. 

0. Euclid III, 22. 

(Fig. 49 ) Lot jiSCD be inscribed in cir. Lot nng. BAD 
bo bisected by AF and the o.sterior angle BCE by CI'\ 
Then the two lines will meet on the circumference. 

Again, ang. D0F= angs. DCB+BCFnnd nng. BCF—nn^. 
BAF(\ll. 21), nng. PCF=nngs.I?C'7?+ jBr/F ; add nng. 
DAF to cacJi of the equals. angs. DCF+DAF=:anQS. 
DCB+BAF.^DAFf i. e,, angs. DCI3 + Zt..lZ? ; but angs. 
DCB-\-BAD=:2 ri. angs. (111.22) angs. DCF+D.If 
= i2 rt. angs., i, e.,ADCFom bo inscribed in the circle (con- 
verse of III. 22) AF, CF meet on the circumference. 

7. Euclid IV, 15, 

(Fig. 50). Let AB, CD intersect each otl.or at tlie point 0 
Let B, F be the two houses on AB, on one side of the roads. 
It is required to find a point equidistant from jlB, CD and 
also from B and F. 

Bisect BF in G (1. 10). Through G draw GIl at light 
'.angles to AB (1. 11), meeting OU, which bisects the ang. AOD 
. 9), in ff. Through draw HlC peip. to OD (I. 12). 
’ JI shall be the requiicd point. 
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In ixs. 'GHO, 'SOK, ang. GOH’= ang.* MOK (coiistf.)i 
ang. i?<?0=ang. RKO, they are rt. angs., atid^TO, which 
is opposite to one of the equal angles, is common to both, 
HG=EK (I. 26), I. e., the point ZTis equidistant from 
AB and CD. 

Join BH, FH. In trs. EHG, GEF, •; EG=GF 
(constr.), GH is common to both, and ang. JJGHssang. 
FGj? (ax. 11) •/ they are rt. angs. BJ’ (I. 4), 

i. e., the point H is equidistant from the given points E 
and F. H is equidistant from 4-B, CD and E and F. 


(Set in the Mo/ussrl.') 

TUESDAY, 21 st NOVEMBER, 
Arithmetic and Algebra. 

Jamshadji a. Dalal, M.A., L.L.B. 

Kavasji J. Saxjaxa, M.A, 

Raghunath Nahayan Apte, M.A., L.L.B. 
Yinatak Naratan Nexe, Esq. 

1. Divide each ofthenumbers 2 , 572, 125 and 4 , 061, 250 5 

by 125; and express as a decimal the first _ quotient 
^ divided by the second. 

2. Find, hy practice, the value o£ 5 yards 22| in. 4 
at Si Is. 2d. a yard. 

3. If the carriage of 2 cwt. 1 qr. and 18 lbs. of ' 5 
goods, for 56 miles, be .£1 Is., what weight can be car- 
ried at the same rate, 200 miles, 'for Si 3s. Ad. ? 

4. A ma'n invests aSS.OOO in 5 per cents. If, after 
deducting an income tax of 8tZ. in the pound, the man’s 
clear income is 36174, what is the price of the o per 
cents. ? 
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5. A cistern is filled by two taps A and B in 4 and 18 
6 hours respectively, and is emptied by a waste pipe C in 

3 hours. When the cistern is half full /land B are clos- 
ed, and Cis opened} after one hour, JJ is turned on ; and 
niter half an hour more, A is turned on. In what time 
after C is first opened, does the oislom become fall ? 

6. A person buys two kinds of tea, at a lb. and 8 
6s. a lb. respectively j and after mixing them he sells 

the mixture at 6s. 6d. a lb., thereby gaining 17 percent. 

In what proportion docs he mix them? 

7. Simplify : — 

/ \ g+a , g— « ■ ^ 

I ll, 4 
^ m+?i ■ L 7(r+s) { 21a:y* 4(w®— «*) jj 


8. If aszy+e—2x, is=s+«~2y, c=s*+y~2ff, 8 

find d*+c®~«*+2&c in terms of x, y, s. 

9. (a) Find the factors o! — 4 

(o+4)* + (a+c)*~(i+d)'~Cc+d)*. 

(6) Find the L. G. M. of — 8 

«*+?«* +16, a:®+3c+4 and «* + 3»-.4. 

10. Find the square root of — 

(a) a!*+a:»ya+^ ~2a*s*— y3®+ff*. 4 

(S) Find the cube root of — 7 



31. Solve; — 

(or) («+i-'*Xo-~d+#)+(a+«)(5+*)_.o:*=:0. 6 

(6) S»~2y+2 = 5*~3y+l|=6»-y-^4|. 6 

12, The denominator of a fraction exceeds the nume- 9 
tor by 4, and if 5 is taken from each, the sum of the 
•iprocalof the new fraction and four times the original 
i.ction is 6. Find the original fraction. 
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1893 . 04 . 


Set at Bombay, 

THURSDAY, 23ro NOVEMBER. 

Arithmetic. 

1. Reduce to tbeir simplest forms;— 5 


0) 


i+4— A 
» 6 


ofi 


ofi 


;C») 


3 + 


4 




2. Find, by practice, tbe value of 9 cwts. 3 qrs, 24 lbs. 
at £% 6s. 8d. per cwt. 


3. If 40 men, 60 women or 80 children can do a 
piece of wort in 6 months, in wbat time will 10 men, 
10 women and 10 children do one-tbird of tbe work? 

4. A person invested aei,000 in tbe 3 per cents at 
pO-f ; but the price rising to 91 he sold ont, and 
inrested tbe proceeds in the 8^ per cents, at 97^; find 
the increase in his income. 

5 . A cistern can be filled by two pipes, A and R, in 
12 minutes and 14 minutes respectively and can be 
emptied by a third, C, in 8 minutes. If all the taps 
are tm'ned on at the same moment what part of the 
cistern will remain unfilled at the end of 7 minutes ? 

6. Two clocks point to 2 o’clock at the same instant 
on the afternoon of 25th April ; one loses 7 seconds 
and the other gains 8 seconds, in 24 hours j when will 
one be half an hour before the other, and what time 
will each clock then shew? 


5 

5 

9 


8 


8 


^ Algebra. 

7. Simplify : — 



1 


1 

1 +» 



1 



X 


+« + 



4 
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00 I* ' 


X — 1’^*+ 1 


-T+: 


3 


8. If6*=rtc, nndi/=-Ki+c)» 


•„ <t 0 r, 

tlint - +-=2. 
X y 


9. 


10 , 


(ff) Find the JJ.C.M. of~- 
a:®+6j:®+lla:+a: nnd .T*+9.T*+27.r + 27 ; and 
(i) tlie Jy.CJ/. of xy,x-y, mdif-x^ij. 

(а) Find tlie square root of — 

and 

(б) The cuhc root of- 


* *¥** 


48 108 _ 

-. + 54®+— -112. 

it“ jr 


11. Solve- 


1-*® 


« 




1 

I 

}> 


4 

8 


4 

4 


8 


2 3„41 

W J~2y~35 
2i S^f 73 

2®^ 1/ 70 J 

12. A Inbourer is eng.aged for 30 days, on condition 
that he receives 2s. Gd. for each day he ■wotIcs and loses 
Is. for each day he is idle ; he receives 7s. in all ; 
for how many days did he work ? 


9 


8 


Euclid. 

WEDNESDAY, 22kt> NOVEMBER. 

1. Draw a straight line at right angles to a given 6 
straight line, from a given point in the same. 

' 2. Triangles upon the same base and between the 6 
same parallels are equal. 

If through the angular points of a triangle AIJC, 12 
-re be drawn three parallel straight lines, AT), BE, 

'Fio meet the opposite sides, or this produced, in 
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D, E, and P respectively ; prove that the area of the 
triangle DBF is double of the area of the triangle 
ABC. 

3. If a straight line is divided into any two parts, 8 
the square on the whole line is equal to the sum of the 
squares on the two parts, together with twice the rec- 
tangle contained by the two parts. 

In a triangle ABC, C is a right angle : prove that the 9 
area of the square on AB, increased by four times the 
area of the triangle, is equal to the area of the square on 
the line made up of AG and CB, 

4. No parallelograms but such as are rectangular 8 
can be inscribed in n circle. 

5. In equal circles the arcs which subtend equal 7 
angles, whether at the centres or at the circumferences, 

are equal. 

AOB and COD are diameters of a circle at riglit 14 
angles to each other, P is a point in the arc AD, and 
BFG is a chord, meeting COD in F, and drawn in 
such a direction that BF is equal to the radius : 
shew that the arc JBG is equal to three times the arc 
AE. 

6 . If a straight line touch a circle, and from the 8 
point of contact a chord be drawn the angles which this 
chord makes with the tangent are equal to the 
angles in the alternate segraeuts of the circle. ’ 

C is the centre of a circle ; GA, CB are two radii, at 12 
right angles to’ each other; from i? any chord i?P is 
drawn cutting OA at if the circle around the triangle 
ANP be 'drawn, shew that it will be touched by 


7. Inscribe a circle in a given regular pentagon. 10 
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SOLUTIONS. 

Set in the Mo/ufsil. 


1. 2572^5^20577. i^°=32490.^ = .63 


125 


2 . 


32490 

£ 8. tZ. vftlne of 1 yd. 
2 12 
6 


15 ins. 

• a » 


^ of 5 yds. 
k of 15 ins. 


10 

5 

10 

value of 5 

yds. 


17 

n 

« 15 

ins. 


8 

CH 

7i 

J» 19 *» 

11 

11 

6f 

value of 5 

vds. 




22i ins. 

iins. 


3. 


4. 


(^Inverse) 200 miles : 56 miles 1 . , 

{Direct) 252t?. : l.OOOrf. - ^>>3. 

= 3001bs.=2cwts. 2qrs. 201bs. Ans, 

OQA 9Q 

240<f.— 8(Z.=232d., net income of £1 =:£^=£^ 


240 30 

gross income £l ; £5 ‘.I net income =£V* 

£174 is the neb income obtained ‘by investing £3,000, 
/. £®J being the net income, ®-g® x 
=£83^ is the price of the 5 percents. Jn8. 


5. 


of the cistern will be filled by A in one hour. 
.. .. ,1 ^ 


4 

JL 

6 

i 

3 


V 




emptied ,-, C 


When the cistern is half-full A and JB are closed and C 
is opened for I hr. ^ of the cistern is filled. Now 

U is opened, and J? and C work together for half an hour. 

In one hour i.e., -g- is emptied when JB and C are set 
in motion.v^Jn half an hour, tV of the cistern is emptied ; 
hence is filled when A is opened 1— rV=-r 4 

■ -remains to be filled. Now all the taps are set in motion, 
'• i+i- 3 =TV is fiUed in one hour, /. ■|.j| will be filled in 
1 hours after the time when A is opened ; therefore from 
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the time when C is first opened 1 + | + 11=:12|- hrs. are 
wanted to fill tlie cistern. Jne. 

6, The cost price per lb. of the mixture ~ 

117s. : 63 s. I00s.=^s.= 5s. 6|d. 

"When the mixture is sold at 5s. 6|d., each lb. of the 
cheaper tea brings a gain of 5s. 6|rf.~5s. = 6fd., and each 
lb. of the dearer tea brings a loss of 6s.— 5s. 6§d. =5^f/. 

Hence in order that the loss in one case may be compen- 
sated by a gain in the other, the teas ought to be mixed in 
the proportions of 5^ lbs. of the former to 6| lbs. of the 
latter, and thus the mixture will cost the person jn st 5s. G§d. 

the proportion = 5|^: 6|, *. e., V* ; ®J»=4 : 6. J.iis. 

Or thus : — 

The cost price par lb. of the mixture is 5s. 6fd. The gain 
per lb. of thelst sort=5s. 6|d. — 5s. = 6|d. And the loss 
per lb. of the 2nd sort=:6s. — 5s. 6f</. = 6^d. 

for I lb. of the second sort he must sell as many lbs, 
of the first as would giro a profit of 5^d, 

Now 6|d. is gained by selling 1 lb, of the first sort. 

„ „ /if X y lb. of the first, 

therefore the teas must be mixed in the.proportion of f to 1, 
t.e., 4: 5. Ans, 

7. (i) a‘+«’r**+a!*=Ca»+uj!+.x®X«*-a.'r+»®). ' 

the expression = 

Ca+x)Ca^ - .{. (a— a;)(a8 +ax+»o)+2a;^ 

^ (as+ar^) + {g3- a;^) + 2x^ _ 2(c® + 

a»+gV+ic' o‘+a*a!®+a:* 

_ 2C«+*) ^ _ 

(a“ + aa+a!S)(a*— o.e-ha:®) o^ + oa+aj®' 

fiil d(7n° — n®) _ 16(m®--n®),gp^=^ ** 

21.<ry® (r-i-sXr-s) 21ary®(r+s)^ 

3(i»-n)a ^ 21xif<‘(r+s^ _ 9aY 

7{r+s) 16(m—nXm’i-n)~16(tn + n)' 
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Now the expression i= 

6a:® j/® , 16(m + k) „ 32 _ , 4 
m+ii 3 “* 


4hs. 


8. i»+c®-o®+26c=i®+26c+c®-«* 

= (6+c)®— <*®=C6+c+fl)(6+c— a). 

Now a + i+c=y+ 2 -“ 2 *+s+a:— 2y +a:+j/— 2r=:0. 
. . (6 + c+<?)(6+c~a)=»0. Ans. 

9. (i) The expression = 

(« + J)® ~ (c + 1?)® + (ff + c)® - (6 + d)® . 

(o + 6)®— (c+d)®=(a + fi+c+rf)(a + 6-c— d) 

(flf +c^® — (A+d)® = (,fl!+c+&+d)(,a + c — h—cf). 


Hence ihe expression 

= ^a+ A -t-c +d)(,a+i~c — d) + C*^ + A +c+d)(fl +c — A — d) 
s= (a+A+c+d)JC®'h^ — c— -d)+(a4-c — A — d)| 

= (a-vA+c+d)C2«— 2d)=2(a + A+c + dXff— d). Ann. 

(ii) «♦ + 7a:® + 16 = a:* + 8x® + 1 6 - ®® = (®» + 4)® - *® 

=; (a:*+a:+4r)(»®— a:4 4) 

a:®+8a:+4=a:®+a:® — a:®— a: + 4aj+4 
= ff®(a! + 1 ) — a:Cx + 1) + 4(a: + 1) = (.x* — at + 4)(w + 1 ) 
a:® + 3®— 4= a® — a® +a®— ® + 4 .t —4 
= a®C«c— 1) +a(a— 1) + 4(a:— 1) = (x® +a + 4)(a —1). 


the L. 0. M, of (®®+®+4X®®— »+4), 
(a®~a+4)(«+]) and (■t*+«+4)(.t— ]) 

= (a*-x+4)(x®+x+4Xx+l)(x-l). Ans^. 


10. (i) The expression 

=x*+ ^x®ys— 2x®c*^ + yc«+c*^ 


the square root of the cxpression=a:®4?t’-.i5®. 



Uo 


MS/ ?s 
( 

l-f 

I 

ft /-ft 


R iR 

M! 1 a 


c ; ® 
I 


*0 


1 


A 

ft 


+ 
^ I". 


c§l^ 

It 


+ 

S|5> 


^ 1 % 

I 

^ let 

coi a 
I 

o 

+ 

[d 1 *® 


A (« 

! $ 


I 

o 

+ 


CO 


"O 


tl 

w 


c« .e« 

"O I e 


» 

+ 


Icoi-® <5 


ell"® 
i [ 


CO I ® 
+ 
CO 

i 




«0 


Ml 1 t 

I 


I 

e .‘<0 


Ka i 8 

+ 

I •» 

CO 1 ^ 

+ 

eo'/*® 


11. 0) («+5~aX«— &+«) + (a+®)(5+3:)— O®=s0 

~*C<* — &) + «(® + *) — ®® + ai + + 5 ) + a® — tt ® = 0 

2<a+S)-*(a-5)=fit^«6 ^ 

x(2a+26~a+d)=5(6-a) 

«Co+3«=}(«_„) .•. 


13 
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• (ii) 3.T!-2y+2=S«— 32^+1|- (S) 

3a:—2y+2 = C*— 4| (ii) 

2x-y=% 0); 3*+3'=6^ («) 

Add (0 and (ii) 

5x=6t y—^• 

12, Let a be the numerator, then #+4 ia the denomi- 

iC 

nator /. the fraction = 

(jr.B. — ^Two quantities are said to ‘boreeiprocale of each other irhen 
their product is equal to unity). 

If 5 is taken from each, the new fraction 
x~5 x—5 

X “i* 4 5 X 1 

. a-l 4 t ^ 

•• a-5'‘‘a?+4“® 

. x‘‘ + 8.1: — 4 + 4ai® — 2085 s= 585* — 5* — 1 00. 

whence *=8 --r^=A. 

X **? * ** 


SOLUTIONS. 


(fief af liomhay) 


1. (i) {i + 8— V — -Sii ^ ■g?f=:24, Arf^ 

(it) 5— 5.=V ; 4x^5 = !^; 3 + ®^ = v/, 


^ ^ j IT— TIT* 


Atts, 

8 


5 8 2 >nce of 1 ewt. 


3 qr. 
21 lbs. 
^ lbs. 


I’jf ofOewts 
1 of 8 qv3. 
^ of 21 lbs. 


'2'J Ii 
2 g 
0 12 
0 1 


d. 

8 

9 

O' 

8 

3J 


price of 9 cwt, 
»> i> 3 qie. 


q--. ” 


„ 21 lbs. 
3 lbs. 


S2 14 3-^ price of 9 cwt. Sqrt 
24 lbs. A»f, 
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S. 40 men : 10 men *. *. 4- the worlc in one month 

60 f) t 10 ,, ‘ • 'i' i» >» » ’» “aV 

80 )) J 10 ,, • • j» »» >j j* 

work done by 10 men, 10 women 
and 10 children in one month. 


tV* 5 1 1 month = If = 3-^ months. Jns. 

4 . ^690-1 : £61,000 : : income in the ist case 

^90t : £61,000 :: £6100 =£ 6 - 5^000 amount of stock 
held in the 1 st case. 


£100 : £ 6 ^°° :: £914 = .cash realised 

• 9 ■* S 9 

by selling the stock. 

^eOTf : £63^^ :: £64 = £i^“, income in the 

a A0 • • j ft® 

2nd case. 

='ff = -=63 2^s. Ans. 


5. of the cistern •will be filled by in 1 min. 

_i_ 7i 

T* ’1 « »> >» »» ^ »’ >» 

f ,, ,, j, emptied ,, C ,, ,, 

tV+i^— f =TVb cistern filled in 1 min, 

/. at the end of 7 min. x 7=f ^ of the cistern -will be 

filled 1— 3 ** =f|- of the cistern is left unfilled. Ans. 

6 . The faster gains on the slower 8’' + 7"= 15'' in 24 hrs. 


30' in 


24 X 80 X GO 
15 


or 2880 hrs. = 120 days. .*. the faster ■will be 30' ahead 
of the other in the afternoon of the 23rd of August 
(counting 120 days from the afternoon of the 25th of April). 

In 24 hrs., 7'’ are lost by the first .*. in 2880 hrs., x 

24 dO 


or 14' are lost. In 24 hrs.. S'” are gained by the second in 

2880 hrs., ??^x^ or 1 6 ' are gained. 

Z-1 dU 

. . the 1st 'will sho'w 2 o'clock minu$ 14' = 1-46 p.si. 1 < - 
.and the 2 nd will show 2 o’clock _plus 16'=2-16p.h. / 
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1+*^ a + 2 (e“ 

A»9, 

2+x 


■ ar+l «®+®+i 


(ii) The expression 

a® — l+a:®+ff+a® — 1 — x* +3 ^ 2(a* + 1) Ans, 


8. a= 


a + i .._ 6 +c 

r— ■ 


2 


y- 


2 


c ■ c_ 2 a 2c _ pY a , e \ 

a ^”"0+6 i+c 'a+6 6+c/ 

‘'V (a+y)[b+e} y 

. _o/ 5®+6<5+tiJ+flc\_2(6+cXa + &) 

** I (a+iX^+c^) 1 C«+Q(i+ci) 

=2, •which was to be piored. 


9. («) a®+&a® + na+6 
= a®+3»*+3a*+9a+2a+6 
,= a®(a+3)+3a0r+3)+2(a+3) 

= (a+3Xa»+3a+2)=(»+3X»+2X«+l). 

a®+9a»+27a+27 
— C®" + 27) + (9a® + 27a) 

= Ca»+3=0 + 9a(a+3) 

= (»+3)|(a®-3a+9)+9a)| 

= (»+3X®* + 6a+9)=(a+3)» 
the H. C. F. of— 

(a+3X®+2)(a+l) and (a+8)*=aj+3 
(J) The L. C. M. of— 


Am. 


®y, and y(y®-a*)=ay(a+y)(a,_^). Ans. 
10. (ff) The expression 


Vy~a“V square root=?-^^l A»s. 

y S6 a 
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X 'ly 

15 

4i'^2y~ 70 


71_355. 

4a: 70 ■■*“"4x355 2* 

5 

Hence y=—g. Ans. 
2S 


12. Let X be the no. of days he worked, then he was 
idle ioT (^30— days, 

5 

.. 1 day; x !; g«.= s. wages of* days. 

days 1 : (30— x) :[ Js.=^(30—x)a. he does not receiTe. 
And £2 7s. = 47e. 

5 * 

-■• -2 -C30-a);=47.\5a-60+2*=94.*.7*=l54.\a:a:22 
.*. • he worked for 22 days. Ans. 


Euclid. 

1. EncUdI.il. 

2. Euclid I. 37. 

(Fig. 51.) Let ABOhe atr. Through .<4 draw ^Dmceting 
JiC in If. Through £7 draw BJE and CF prl). to AD 
(I, 31), meeting CA, BA produced in E and F respeo* 
tively. Joiu BF, ED, FD. 

Tr. EPJ3=tr. BCB (I. 37): take away from each of these 
equals the common tr. BAB tr. BAF= tr. ABC (ax. 8); 
tr. ABD = tr. ABD (I. 37); tr. ADF = tr. ADC (I. 37) 

DBAF= tr. ABC', but tr. jEilP=tr. ABC. DEAF-i- 
tr. JJJ[F=2 tr. tT.DBF^2 tr. ABC. 

3. Euclid II. 4. 

Area of tr. ABC=zi rcct. AC'CB, Tlie square on the line 
made up of AG and CB= AC* + CB»+2 rcct. AQCB (II. 4) 
= AB* (I, 47) +2 rcct. AC'CB. 

h.ow 2 rcct. ADCB^i (^AC'CB)=foar times the area of 
the triangle .*. A2P+4 times the .area of thetr.=the square 
on the lino made up of AC and CB, 

4. Let ABCDhe a plm. inscribed in a cir. ABCD : ane 

23AZ?=:aiig. BCD (1. 341. ® 
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Angs, j5jdD+5CjD==2 rt. angs. (III. 22) /. eaoli of the 
angsj BAD, BGJ) is a rt. ang. Similarly, each of the 
angls. ABC, ADD is a rt. aog. plm ABGD=: a rectangle* 

5. Euclid III. 26. 

(Figj 52.) Join DO, DB. Produce FE to meet BA pro- 
duced in H. 

FOH isa rt. angled Ir. ang. FO^=angs. FJEO + UFO 
(I. 32); but J70 = EF (hyp.) ang. .EFO=ang. EOF 
(I. 5) ang. EHO= ang. EOH. 

A gain, ang. GEB = angs. EKB + EBB (I, 82) = angs. EOB 
•{■ABE ; hut ang. BOB— 2 ang. ABE (111. 20.) ang. 
GEB— 2 ang. ABE + ang. ABE =3 ang, ABE the arc 
GB—Z the arc AE (III. 26). 

6. Euclid III. 32. 

(Fig. 53.) Ang. APB=\ ang. AGB (III. 20) | but ACB 
is a right angle (hyp.) ang, AVB is half a right angle. 

Again, angs. GAB, CBA=a right angle (I. 82) ; but GB 
' — CA ang. CAB=ang. CEA. .*. ang. CAB a right 
angle ; but ang. APN=half a right angle ang. CAB= 
ang, APB ,'.BA touches the circle ANP (III, 32 converse)* 

7. Euclid IV. 13. 


18 ®^. 

TUESDAY, 13th NOVEMBER, 

Arithmetic and Algebra. 

JahSHBDJI ARDESIK DalAL, M.A., ELB. 

Eaghunath Narayan Aete, m.a., ll.-r, 
Bhimbbai JiVanji Naik, ji a. ; 

Gahgadhar Bameribhra Kirane, l.c.e, 

1. ^ When the number representing the year is a 5 
multiple of four, it is a leap-year, consisting of 366 
days, except -when this number is a multiple of 100, in 
v' Inch case it is an ordinary , year, consisting of 365 
daj s, but when the number is a multiple of 400, it is 
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again a leap-year ; on this supposition} calculate the 
number of days from 1st January 1495 to 31st December 
1894, both days inclusive. 

2. A school of boys and girls consists of 453 children; 5 
the number representing the boys is *52 of the^ number 
of the girls. How many boys were there ? 

8. Two-thirds of a certain number of poor persons 5 
received la. Qd. each, and the rest 2$. 6d. each ; the 
whole sum spent being £2 15s., how manypoor persons 
were there 1 

4. If 3 men and 5 women do a piece of work in 8 7 

days, which 2 men and 7 children can do in 12 days, 
find how long 13 men, 14 children, and 15 women will 
take to do it. 

5. A sells a house to B for Rs. 4,860, thereby losing 7 
19 per cent. ; S sells it to (7 at a price which would 
hare given ri 17 per cent, profit. Find B's gain. 

6. The compound interest on one rupee is one-quar> 12 
ter of a rupee at the end of three years ; find therate per 
cent, per annum, correct to two places of decimals ; and 
calculate exactly the compound interest at the end of 9 
years, 


7. Divide— 


(i) 




by-^~e. 

X y 


(ii) Ogt? -f- djijy® + CjCjS® -p + a^^xy 

+(®i<5!!+ff2Ci)M+(6,c2+5jC,)j/s by CgS. 

8. Find the H- C. F. of — 

6®*— 2a!»-{-9*®+9® — 4 and 9®*-p80s*— 9 ; 
and find such a value of * as will make both these expres- 
sions vanish. 


4 

3 

7 
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9. Hesolve into elementary factors the following" 9 
expressions ; — 

(i) a* +324; 

(ii) 8®®— 5*+ 8 ; and 

(iii) 56*® + 5®y-992/®. 

10. Prove that 6 

(a -&)® +(5-c)® + (c -a)®=3(a- &)(& - c)(c- a) 

and hence or otherwise shew that — 7 

(ffS _ 6®)® + (fi® - c®)® + (r® -g®)® ^ (a +&X^+c)(c + a) 
a®(6— c)®+6®^— a)®+c*(a— 6)® o6c 


11 . 


Find the square root of — ' 

a® + 5® ( 2 +^) -30 

V 9 36®y \ a® y o® 


+ 


25 

7 . 6 ’ 


12, Solve s— 

n 2®+ll _ 9®--9 4®+13 15«— 47 
.i!+ 5 3®— 4“ a+3 3®— 10’ 

(ii) h(a+b)x=:a(a — V)y A 

a-~bx h'-ay_x^y 
o® "6^ \ 

13. A father’s age was triple that of his son 5 years ‘5 

ago, while 5 years hence the father will be twice as old 

as his son; determine their respective ages. 


5 

6 


WEDNESDAY 14th NOVEMBER. 

Euclid. 

1. Equal triangles on the same base, and on the 6 
same side of it, are between tlm same parallels. 

APJB, ADQ are two straight lines, such that the 10 
triangles PAQ and BAD are equal. If the parallelo- 
gram ABCB be completed and joined, cutting CJ) 
in B, shew that CR is equal to AP. 
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•2. In any light-angletl triangle, the square which is 9 
described on the side subtending the right angle, is 
equal to the squares described on the sides which con- 
tain the right angle. 

3. If a straight line be divided into two equal parts 7 
and also into two unequal parts, the rectangle contained 

by the unequal parts, together with the square of the 
line between the points of section, is equal to the square 
on half the line. 

4. In equal circles, the angles which stand on equal 6 
arcs are equal to one another, whether they be at the 
centres or circumferences. 

P is a point in jiPJB, an arc of a circle, such that 13 
the arc AP is twice as great as the arc PP. The 
tangent at P meets the chord AB produced in P, and 
AQ perpendicular to AB in Q. Prove that QR is 
bisected in P. 

5. Given the base and the vertical angle, find the 12 
triangle whose area is a maximnm. What is the locus 

of the vertices of such triangles? 

6. In a circle, the angle in a semi-circle is a right 7 
angle; but the angle in a segment greater than a semi- 
circle is less than a right angle, and the angle in a 
segment less than a semicircle is greater than a right 
angle. 

Circles are described on the sides of a quadrilateral 11 
as diameters ; if three of them pass through a common 
point, shew that the fourth also passes through the 
same point. 

7. Describe an equilateral and equiangular penta- 10 
gou about a given circle. 

. 8. Inscribe a regular hexagon in a given equilateral 9 
-ngle. 





SOLUTIONS. 


Arithmetic and Algebra. 


1. From the Jst Jan. 149.5 to Slst Dec. 1894 there are 
400 years ; in these 400 years, the years 1500, 1700, and 
1800 are not leap years, because the numbers must be a 
multiple of 400, there are altogether 100 - 3 = 97 leap years 
in 400 years. 

400—97= 303 are ordinary years 
97x366+308x365=35502+110595 
=146097 number of days. Ans. 


2. Let the no. of girls be represented by 1 represent 
no. of boys 1+^| = W> *0^3^ number, which is equal to 
453 children. 

; 453=52x3=156 boys. Ans. 


3. Out of 3 persons, 2 received Is. 6i, each and one 
-received 2s. Qd. all the three received 3s. + 2s. 6tZ,= 

5s. 6d. ; the total no. spent is ^2 15s. = 558. 

„ 55 X 3 X 2 

5ss. : 56s. y. 3 persons= =o0 poor persons. Ans. 

4. 3 men and 5 women do | of the work in 1 day. 

9 men and 15 women do f „ „ ,, rj) 


Again, 2 men and 7 children do of the work in 1 day. 

4 men and 14 children do i ,, „ (ii^ 

adding (i) and (ii) 13 men, 15 women and 14 children 
do V + -J of the work in one day. 
they will finish the work in or ^ays. . Ans. 


5. £100 — £19=£81, selling price. 

£81 : £4860 £100=£6000 = A’b cost price. 

£100: £6000 £ll7=£7020 = J5’s selling price or 

C’s cost price. 

7020 — 4860= £2160, jS’s gain Ans. 

6. The compound interest on one rupee is ^ of a rupee ’ 
at the end of 3 years. 
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H is the amouut of Be. 1 at the end of 3 yeal'S. 

jV 1‘25 is the amount of Re. 1 at the end of 

one year. 

3 X 100® = 30000 1’250000000000 |1*0772 

3 X 100x7 e= 2100 1 

250000 

32149 

8 X 1070* = 3434700 

3x1070x7 =5= 22470 225043 

7* = £9 24957000 

3457219 

3 X 10770* =3470 78700 24200533 

3x10770 x 2 = 64620 756407000 

2*= 4 

348043'824 696086648 

1*0772 is the amount of Re. 1 for 1 year. 

Rs. 1*0772-. Re. l=Re. *0772 interest on Re. 1. 
the rate p®r cent._= •O772xl00=Rs.’7*72.., Aris, 
As £1*25 is the amount of Re. 1 at the end of 3 yeara, 
(1*25)* is the amount of Re. 1 at the end of 9 years. 

.*. £l*953l25~Re. 1, i.e., *953125 is the interest on Re. 1. 
*953126 X 16 = 15*25 as. = 15 + *25 X 12 pies 


= 16 as, 3 pies. .4ns. 



Ans. 

\» yj \x yj \x yj 
00 («iffaa* + ai5a«y + aj^c^a:a)+(6j6j,2/® +5,05X1; 

+ (ClCa*'® + + hiOAfZ) 

= oXOg-e + h^y + Cgg) + hjy{b^y + a^x + CjS) 

• +V(c*z + cr5X+6gy) 

=(fli® + 5,y + c,s)(ffga!+5jy + Cja) .’.<i,® + 6 , 2 / + c,b. 4rts. 
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8. 6**— 2®*+9a{* +9»— 4 

E= 6j*— 2»®4'9®* — 3a5+l2a;— 4 
1 = 2»®(3j!— l)+3*(3a:— 1)+4(3®— 1) 
r= (2*«+3®+4X3ai-l) 

9a*-f-80ffl*-9ss9a:*+81®* -®® “9 
.= 9®®(®“ + 9) -(a* +9)=(9®* ~ 1)(®' + 9) 

= (3x + 1X3® -!)(*• +9) 

the H. C. F. of the given expreSBion9=3® — 1. 4ms. 

In order that both the expressions may vanish 3a— 1 
must he e^ual to 0, £.e , ®=|. 4«s. 

8. (i)**+324=»*+36»’ + 324 -36®» 
s= (a*+18X-(6a)»v=(®®+6«+18)(a»-6®+18). 4ms. 

(ii) 8** — 6®+3=8®*+8a* — 8«®— 8®+3a+3 
=s 8**(« + 1) — 8«(® + 1) + 3(a + 1) 
s=(8»*— 8«+3X®+l). 4ns, 

(iii) 66«»+5«y-99p’ 

= (56a* -72ay).+ (77®y - 99y*) 

= 8«(7a ~ 9y) + 1 ly (7 x — 92/) = (8a + 1 ly)(7a — 9y). Atis. 

10. (i) The expression (c— 6)®+(J— c)®+(c— o)®— 
3 ((e- 5)(6— c)(o— o) isof the type «*+y®+is®—3ay» and there- 
fore it has a factor (o— 5)+(6— c)+(tj— a) and is therefore 
=0 5 hence (a-i)®+(6-c)® +(c-c)«=3(c-4X5-c)(c-w). 

Cii) Applying the result obtained above, we have 
(a* - 6*)» + (6* -c*)« + (c*-o»)? 

=3Ca*-6*X6*-c*)(f»-a*) and 
a®(6— c)® +fc®(c— c)® +c®(«— 5)® 

— 3al>e(3 — c)(<5 — o)(o — i) 

Hence the expression 

~. 3(a®~-4*)(&®— c*)(c* -«*)_(«+ 6)C3 + c)(c +«) 

3aic(6—c)(e^a)(a—3) * 

which was to be proved, 

U 
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2a^ 
3 ‘ 




2a* 10 
'Z 6' fl“ 


- lOa* ^25 

10a» ^ 25 
■“ 3^" ■*■ i® 


+25*-?? 


5“ 


) 35' «® a“ 

ff 


9 


<r® 5 U^- 


«»_6 3^ 

3 a®' 


^nf. 


12 , 


(0 2 + 

1 


*+5 

3 


8«~4 
1 8 


4+ 


.t + 3 


«+5 3»— 4- ie + 3 3»~10 

Sx-4--3.T-15_3a?-10-3*-9 
Ca;+5)(.3jf-4) C®+3X3x-10) 


-5- 


3x-10 


-19 _ -19 

(* + 5)(3j5 -- 4) "" (* + 3)(3* — 10) 

(x + 5)(3x-4)=:(® + 3)C3*-I0) 

3x* + 15x— 4«— 20=3x® +9*— lOx — 30 

12ar=— 10 Ans, 

b 


(ii) The second equation, vrhen simplified, becomes- 
ai® — 5®®— a*5+o*jr=a5»x+a*6y or o*y— o®iy— i*® — a5*ir 
=a%—ab‘ or a*(a— 6)y— 6*(a+&)*:=a5(a— J), 

Multiplying the first equation by b and adding it to the 
second we have 

a®(a— 6)y — 6* (a + b)x^ab(a ~ b) 

, ~a6(a— 5)y^^-6®(a+5)x=0 

a(a~ byy = «f (a - b) 
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• Substitute tbe value of y in the first. 

' a — 0 

:.Ca+6)x=a 


13. Let c be the father’s age, and y the age of the son. 

5 years ago, their respective ages were «— 5 and y— 5 


a— 5=3(y— S) (.i) 

5 years hence, their respective ages will be « + 5 
andy+S iB-f5=2(y+5) 

ss — Zy ='~10 •... (i) 

i;—2y— 5 {ii) 


Subtracting <ii) from (i) we have y= 15 e=3a 
the father’s age is 35 and the sou’s age 15. Ans, 


Euclid. 


1. Euclid 1.39. 

(Fig. 54). Join DP. Then \* tr. PAQ=ir. PAD (hyp.) 
take out the eosisaon tr. APD tr. DPQ—ir. DPS, 
DP is prll. to QSi Le,, ZB (I. 39) and DZ is prll. to 
PS (hyp.) DZ^PB (1.34) and V ABCD is a plm. 
.-. DC=JBiI.34-):.ZC=AP, 

2. Eaclidl. 47.‘ 

3. Euclid li. 5. 

4. Euclid in. 27. 

(Fig. 55.) The arc AP=:2BP ang. ASP ■=■ 2 ang. 
PAB. But ang. APQ = ang. PBA (III. 32) and ang. 
RPB = ang. BAP (III. 32), ang. PBA = 2 ang. 
BPZ. But ang. PBA = angs. BPS and BZP (I. 32) /, 
angP. BPS and BffP = 2BPZ ang. PZB =r ang. 
ZBP = ang. PJB PS = PA (I. 6.) 
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Again, ang. ItAQ = a rt. angle =adgB. AQR+ARQ, 
t.c., anR8.2JAP+PAQ. Butang. ftAP= ang. A«Q ang. 
.•lQP=ang. QAP AP=VQ=zPR, ue., QRis bisected at 

(Pig. 56). By III. 21. Gor» All triangles drawn on the same 
base, and with eqnal vertical angles, have their vertices on an 
arc of a circle, of which the given base is the chord. 

if the base and vertical ang. of a tr. are given, then 
the vertex nrnst move on the segment of a circle described on 
the base and containing the given angle. Again, the triangle 
of greatest area is that which has the greatest altitude. Now 
if JSC be the given base the greatest altitude is the straight 
line AD which bisects BC in D at right angles. If not, take 
any other point E on the arc of the segment. Join DE 
and draw JSPperp. to JSC. Then V PA passes through 
the centre (III. 1) DAyED (III. 7). 

Again, *,* ang. EFD is a rt. ang. (conslr) ED, 
the hvpotennse, is the greatest side in the right angled ti. 
:.EDyEF. a. 19). 

The locos of the vertices of triangles drawn on the same 
base with eqnal vertical angles is an arc of a circle. 

6. Euclid III. 31. 

(Fig. 57). Let ABOD bo the quadrilateral. Let ciis. bo 
described, having as diameters AB, BC, CD, passing 
through the common point P. Then the fourth eir. described 
on AD ns diameter will pass through the same point. Join 
AP, BP, CP, PD. 

Now, ang. APB in a semi-circlc is a rt. ang. (III. 31). 
Similarly JSPCiaa rt. ang. and CPP is a rt. ang. AC and 
BD are straight lines (I. 14) ang. APD is a rt. ang. 
(1. 15 cor. I.) 

APDmmt be the angle in the semi-circle of the fourth 
cir. hence the fourth eir. passes through the same point P. 

7. EncUd lY. 12. 

Euclid lY. 15. 
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1895 . 

TUESDAY, 12th NOVEMBER. 

Arithmetic and Algebra. 

GoVIND VlTHAL Kurkaray, B.A. 

J aw rwedji Abdesih Dalal, M.A., LL.B. 

Baukeishna Saehaeam Ateavale, MiA.- 
Bhimbhai Jivanji Naik, M.A. 

1. When a fraction is reduced to its lowest terms, 6 
find the form of the denominator so that the fraction may 
be expressed as a non*recurring decimal. 

Keduce ^ decimals. 

2. A field can be reaped by 10 women in 4 days, or 
by 6 hoys in 10 days, or by 2 men in 12 days. One 
man, three boys, and three women are employed; what 
is the total expense, if the wages of a man, a woman, and 
a hoy are 8 annas, 5 annas, and 3 annas respectively ? 

3. The total fare for a journey of 504 miles, partly 7 
by main line and partly by branch line, was 17 rupees, 

11 annas, and 6 pies. The rates per mile being 6 pies - 
on the main line and 8 pies on the branch line, what 
distance was travelled on the branch line ? 

4. A certain sum amounts to 186 rupees, 9 annas, 10 
and pies in three years at compound interest, and 
the amount at the end of the third year is to that at the 

end of fourth year as 1 ; I’i 42857, find the original sum 
and the rate of interest. 

5. A person sells ^1,600 Russian slock at 75|, and 10 
invests the proceeds in Railway stock at 120. The broker- 
age for selling Rnssfan stocks is per cent, stock, and 

the expenses of buying Railway stock are one per cent, 
on the nctnal value. What amount of stock did he buy ? 

6. If a number is equal to the sum of two perfect 6 
squares, shew by an algebraical relation that the square 


<i i>a 
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of tlie number is itself the sum of two other psrfeet 
squares. 

Express (34)® as the sum of two perfect squares. 

7. Eind an expression containing no higher power .of 
X than the first, which added to 

** + 6*® + 13*® + 6* + 1 
■will make it a complete square. 

8. Find the cube root of 

8*® - 12*» + 6*® - 37*® + 3ec® ^ 9** + 54** - 27** - 27. 

9. (fl) Find the Least Common Multiple of 
4*»^6y2-(9y®+a®), 9y®+4*2-.(4»®+a*), and 

2® — 12*y — (4»® + 9^®). 

(i) Simplify 

3*® (4o + 2S)x + ffl® -f 2fl& 

»* — (2a + 6j*® +(o“ +2ab)x — * 

10. Solve 

-Sj!— 1 Q**— 5a+5 
*-l a_2 ~^~~7Zs — • 

(ii) (o+S)»+Jy=a*4.(fl+4)y~;oS_gs, 

11. A certain number of two digits is equal to seven 
times tbe sum of the digits. If the digit in the units' 
place be decreased by 2 and that in the tens® place by 1. 
and the number thus formed be divided by the sura of 
the digits, the quotient is 10. Find the number. 


3 

6 


7 

8 


7 


WEDJTESDAT, ISth NOVEMBER. 

Euclid. 

3. The straight lines which join the extremities 
of two equal and parallel straight lines towards the 
same parts are themselves equal and parallel. 

If two sides of a quadrilateral are parallel and the 
emaimng two sides equal hut not parallel, shew that 
e opposite angles are together equal to two tl^hi 
‘es , also that the diagonals are equal. 


4 


12 


00 <i 
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2. Describe a parallelogram which shall be eqnal 7 
to a given triangle and have one of its angles eqnal to 

a given rectilineal angle. 

3. If a straight line be divided into any two parts 9 
tbe sum of the squares on the whole line and on one 

of the parts is equal to twice the rectangle contained 
by the whole and that part together with the square 
on the other part. 

4. In a triangle whose vertical angle is a right 7 
angle a straight line is drawn from the vertex perpen- 
dicular to the base ; shew that the square on this per- 
pendicular is equal to the rectangle contained by the 
segments of the base. 

5. Braw a tangent to a circle from a given point 8 
either on or without the circumference. 

It two tangents be drawn to a given circle from a 8 
' fixed point without it and a third line be drawn be- 
tween the point and the centre of the circle touching 
the circle, then the perimeter of the triangle formed by 
the three tangents will be constant. - 

6. Prove that angles in the same segment of a 6 
circle are equal. 

Two circles intersect at A and B, and through A 10 
any two straight lines PjIQ, XAY are drawn ter- 
minated by the circumferences ; shew that the arcs PX 
and QT subtend equal angles at JB. 

7. Describe a circle about a given triangle. 7 

8. The diagonals of a quadrilateral ABCD intersect 18 
at 0 ; shew that tbe cenfaes of the circles circum- 

> scribed about the four triangles AOB, BOG, COD, 
DO_A are at the angular points of a parallelogram. 

9. Inscribe a regular pentagon in a given circle. 9 
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SOLUTIONS- 

1. When n fraction is reduced to its iovrest terms iLe 
denominator must lie solely composed of powers of 2 nud ft 
either alone or multiplied together so that the fraction can 
he converted into a terminating or non-recurring decimal : 
"For, in reducing a vulgar fraction to a decimal, wc nllix 
ciphers to the numerator, ».e., we mnltiply it by powers of 
10, and after dividing the result by tho denominator, marls 
off the proper number of deoima! places in the quotient. And 
as, tlic fraction being in its lowest terms, the numerator 
and denominator have no common factor, the division will 
terminate, and wo shaU liave a terminating or non-recurring 
decimal, only when the denominator will divide the power 
of 10 exactly, i.«., when tho denomiuatot consists solely of 
the factors 2 and 5, which arc the only factors of which 10 
and its powers arc composed.” 

,\s*6l23iB679. dm. 

2. One woman can reap of the field in 1 day ; 

,» fioy ,i »> iw »» »• ’• 

„ man „ „ -xx »* »» ** 

1 man + 8 boys -P 3 women reap 
the field in one day, I'.f., they all will take G days to reap 
the field. 

One man gets 8 annas for a day, so the wages for 6 days 
arc equal to 48 annas. One woman gets 5 annas daily, so 
3 will get 15 annas and their wages for 6 dajss=90 annas. 
One boy gets 3 annas daily the wages of 3 boyssjP 
annas tho wages for 0 days =54 annns. Ans. 

3. Suppose we travel the whole distance by the main 
line. The rates per mile being 6 pies on tho main line 
504x6 piess 3,024 pies would be the fare. But tho total 
fare is Rs. 17 llai. Cps. actually or 3,402 pies 8,402 — 

,024= 378 pics more will bo required. This increase in the 

are is due tooursapposition that the whole distance is tra- 
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veiled by the main line, whereas part of the distance is tra- 
velled by the branch line also. Travelling one mile by the 
branch line instead of the main line, (8 — 6) =2 pies more 
v^ll be required. 

2 pies ; 378 pies *. *. 1 mile =189 miles travelled by 
the branch line. Ans, 


4. l-i42867=lf 

Ee. 1-T is the amount of Be, 1 for one year .*. ^ of a 
rupee is the interest on Ee. 1 for one year, the interest 
on Rs. 100=*f® = 14f rate %. Ans» 


Now the question reduces itself to this:— What sum 
amounts to Rs. 186 9 as. p8» in 3 years at 14|- %, 
The amount of Re. 1 at the end of 1 jear=R8. 1-f the 
amount at the end of 3 ^ear8=Rs. 
and Bs. 186-9-5,V^ piea=Rs. 

(«• : ‘Ur : ; Be. 1 sum x = Rs. 125. 


Ant, 


5. 75|—|=Bs. 75f obtained by selling ^100 Russian 
stock. 

£100 ; £1600 ^6751= £1212 sum realized by selling 

£1600 stock. 


The expense of buying Railway stock is one per cent, on 
the actual price, .’. £100: £120 £l!=£-| more is 

required for the price of £100 Railway stock, i.e., 120 +-| 
= £®%® in all. 

£®f* : £1212 £100 Railway stock =£1000 stock. Ans, 


6. Let + y* he the number which is the sum of two 
perfect squares, the square of the number, f. c., (**+y*)® 
= »* + 2a:»y® + y* = a* - 2**y® +y* + 4*»y» = (a* - y»)» + (2zy)% 
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ilich 18 a gum of two other perfect squares, 

34 is a sum of two perfect squares 25 + 9 or 5* +3* 
applying the above principle, we have— 

(34)* = (6® - 3* J* + (2 X 5 X 3)* = (16)* + (30)*, 

•which is a sum of two perfect squares. 


hr 

i « 


Extract the square root of the expression ; . tiius. 


2a:* + 3af 
2 x *+ 6*+2 


**+Ga}®+13** + Gi + l i** + 3a! + 2 

^ “ 

0** + 13x* 

6x*+ 9x* 

4x*+ 6»+l 
4x* + 12x+4 
— 6r— 3 


The remainder is— 6x— 3, in order that the expression 
may be a perfect square, we must add to it 6x+3, 



3(2a!»)' 
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II 
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9. (a) 4a:*-6i/z-(9i/*+s«) = 4a:*-(9y«+6yz+s«) 

= 4a;*-(3!;+a)* = (2a;+3i/+z)(2«-3i/-s') 

9y* + 4:*s~(4x* + s*) = 9y’ — (4** ~ 4as +a*) 

= 9j/*--(2a-s)’=C3j/+2*-a)(3y-2*+c) 

s’* - 1 2*y ~ (4a* + 9y*) = z* - (4a* + 12a>/ + 9/) 

= s* -(2a + 3y)’ (s +2* +3i/)(s-2a -3y) 
the L. 0. •M=:(2*+8y + sX2a-3y-*)(2* + 3j/-s). Ane. 
(4) The numerator 

= 3®*— 4aa— 24® + a*+2tf6 
= Sa®— a«— 3aa — 24» + «* + 2a4 
=: 3a®--aa— 24*— 3fla+a*+2aJ 
= a(3a— a— 24)— a(3a— a — 24) 

=5 (a— a)(8a— a— 2I>) 

The denominatCHr . 

= a®— 2aa®— 4a* + a®a + 2a4x— a®4 
s? **— 4a* — 2aa* + 2a4a+a*®— a*4 
s= a*(*— 4)— 2aa(a— 4) + a*(*— 4) 

5= (**— 2a»+tt*)(a— 4)ss(a— a)*(*— 4) 

(®-«)(3®--«--24) 8a-a-24 

« «tu6 irflctiouss >/ “ 

(*— a)*(*— 4) (»— o)(*— 4) 

10 (i). The first equation may be written thus ; — 

*-®+^^+*-1~^^2=2 ((c- 2)~3 
.1 3 _ 2 

•' a-l~a-2~~a-3 


.1.2 3 

•• a-l+a-3~^:r2 

• -L + -?- J- . J- 

•• a-l'^«-3~®-2’^»-2 

. _1 J. 

*’ a— 1 a— 2'“®— 3 
. (a-2)-(a;^l) 2(a-3)-2C®-2 ) 

(a-l)(*-2) “'(*-2)Ce-3) 

. -2 

•' C*^l)(*-2)=(*-2)(a-3) 

2(a-l)=«~3 2a-a=2-3;.®fe^3. Ana. 
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(ii) aa!+6»+6i/=fla!+«y + fiy »=^. 

Putting the value of x in the equation— 

(a+6)a!+fiy=a®— 6®, we get ^ +hj—a^—h^ 

= (a— 5)(a®+a6 + S*) .*. |=a— 6 ^ . y^h{a—J)). Ans. 

andai=:f=^^^^=«(«-i)- ^»s. 

0 b 

11. Let X be the digit in the tens’ place, and y the digit 
in the units’ place the number =10a! + y 

.*. iQx+yz=7(x+y) 2ix—&y-0, 

:.ai-2y=s0 (i) 

If the digit in the units’ place be decreased by 2, t.e., if 
it is y— 2, and the digit in the tens’ place be decreased by 
1, i.e., if it is 05— 1, the number formed is 10(a!— l)+(,y — 2) 

. 10(«— l) + y— 2_,f^ . 10»+y— 12_Trt 

'• aj_n.y_2 “ ^ '■ x+y~Z 

10*+y— 12=10a!+10y— 30.’.y=2. And putting the 
value of yin «— 2ys0,wehave ®=4.*.the number=4:2 Ans. 


Euclid. 

1. Euclid I. 33. 

(Fig. 58). Let ABGD be the quadrilateral, of which the 
side AB is prll. to CD, and AD=JiC. Through' D draw BE 
prll. to AD (I. 31), AD=BE (I. 34)=DO (hyp.) ang. 
BCD— ang. BEO (I. 5) ; but ang. BEC is supplementary of 
ang. BED and ang, BED— ang. BAD (I. 34) ang. 
BCD is supplementary of ang. BAD, i.e., angs. BCD and 
DilD are together =2 rt, angs. 

16 
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Again, since the 4 angs. o! the figure ABCD are together 
equal to 4 rt. angs., the angs. ABC and ADC are supple* 
meutary. Join AC, BD, Now, ang. DJEB is supplementary 
of ang. ADB and ang. ABG is also supplementary of ang. ' 
ADE .'. angs, DEB and ABC are equal. 

Hence, in trs, DEB, ABC,DE= AB(I. 34) EB^BG, and 
ang. DEB^mg. ABC .‘.‘trs. are equal in all respects (I. 4) 
.'. AC=BD. 

2. Euclid I. 42. 

3. Euclid II, 7. 

4. See Question 4 of 1880, with Ansioer, 

5. Euclid III. 17. 

Let AB, AC be the tangents touching the circle CEB in B 
and C, and let ED be drawn between A and the centre G 
touching the circle in E. Then EB=EP, and DC =^DF 
(III. 17 cor.) 

ED—EB-^DC ; add AE, AD to each of these equals } 
AD, AE, ED=AB, AC and AB=:AC (III. 17 cor.) 
AD-\rAE+ED=z2AB or 2 AG, t.e., the perimeter 
of the tr. AED is a constant quantity. 

6. Euclid HI. 21. 

(Fig. 59). Join PB, XB, TB, QJS. Now, ang. PBX 
~ ang, PAX (III. 21)=ang. TAQ (I. 15) = ang. 
PBQ (III, 21). ® 

7. Euclid IV. 5. 

8. (Fig, 60). Let E, F, G, Nbe the centres of the res- 
pective circles. Hence by IV, 5, it can be shewn that EG 
bisects DO at right angles. Similarly EP bisects OB at right 
angles. EG is prll. to EFi’; from I. 28 it can be shewn 
that straight lines which are perpendicular to the same 
■straight line are parallel to one another). 

In the same way it may be shewn that EE is nrll to 
EEG-^-is a pim. ^ 

Euclid IV. 11, 
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TUESDAY, 10th NOVEMBER. 

Arithmetic and Algebra. 

KaVASJI JASIf-HEDJl SaNJANA, M.A. 

Taptdas Dayaram Mehta, M.A, 

Ramkrishna Sakharasi Athatale, M.A. 

Bhijibhai Jivanji Naik, M.A. 

1. When a vulgar fraction in its lowest terms is 11 
reduced to a > decimal, whether recurring or non- 
recurring, prove that the number of decimal places in 

the period is never greater than the number represent- 
ing the denominator diminished by one. 

Simplify 1*6990 x2‘729 ; and prove that 

5_5xl0x20x30 
9 19''‘ 29 b9 9x19x29x39 * 

2. Divide ^612, 540 among A, B, and C, so that A 6 
sliall receive -f- as much as B and C together, and B 
shall receive f § of what A receives. 

3. Two railway trains on adjacent parallel lines are 8 
running in opposite directions, one at the rate of 40 
miles an d the other of 30 miles per hour. Each has 

an engine and tender, and the first train has 12 car- 
riages and the second 17. If the length of an engine 
and tender be 41 feet, the length of a carriage 32 feet, 
and the coupling spaces be each 5 feet ; how much time 
will elapse from the moment that the engines meet till 
the last Carriages of the trains have passed each ether ? 

4. Distinguish clearly between and false 8 

diseount. 

A banker’s discount calculated for one year is 26 
times his gain thereby : find the rate per cent, of 
interest. 

5. A person purchases Rs. 10,000 stock partly in H 
the 4 per cents, at 108, and partly in the 3^ per cents. 

at 104. He sells the former at 106 and tlie latter at 
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106^, and loses Bs. 85 by tltc transaction. How mnch 
stock did be buy in the 4 per cents? 


6. Define simple and compound algehraicnl rxprrs- 8 
sions) and give an example of a homogeneous expres- 
sion of 5 dimensions containing 4 terms. 

Alultiply together tlie cxpiessions 

1 -P aa + ^a(o — l)a® -t-io(a — l)(a — 2)x® and 
l-P -P J - 1 )a’ - l)Ci - 2)** 

as far as the term involving ®*, andresohe into factors 
the coefficient of a’ in the product. 

7. (i) Find what quantity not involving higher 10 
powers of x beyond the second should be added to 

a* — 3*^ — 5a*-p2a* + 3a*-p4aj®'pl to make it exactly 
divisible by .'E®-p2.‘»--l. 

(ii) Resolve into factors — 

«* — 1 + y * and (fl + 5 + e)* — o® — 6® — c® . 

8. Find the H. 0. P. of— 


6®'’-p35j:*-p59**-pl9*® — 17®— C and 


Cx» - 5»® - 41 K® -p 71®’ - 37® + C. 


9. Extract the square root of — 

(a +6)(« + 6 + c'){a + 6 -p2c)(« + 5+ Sc) -pc*. 

10. Prove that the value of a fraction is not altered 
if its numerator and denominator arc mnltiplicd by the 
same quantity. 

Reduce to a single term — 


ll. Solve the cqrwtions : 
2a-p8|r 13*— 2 , 

N J f\ "1 


2a-p8i 13*-2 a:_7.'s ®+lG 

0 17'b-S2'*'3 12 ’66 


00 { 


iah(x-y)-=zny{tt~h) 

2«6(k -P y) -p nyla -p i + 2n5) = 0. 
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12. A matket-vroraan sells 1,000 oranges, some at a 6 
gain of 25 per cent, and tlie rest at a gain of 15 per 
cent,, and thereby gains 18 per cent, on tbe "wbole. 

How many of each sort does she sell? 

WEDNESDAY, 11th NOVEMBER. 

Euclid. 

1. Dmde a given rectilineal angle into two equal 10 
parts. 

Shew how to draw in a triangle ABC a straight line 
parallel to AG and meeting AB and BC in D and B 
respectively, so that BE may be equal to AB and CE 
together, 

2. Ptove that the interior angles of a quadrilateral 10 
are together equal to four right angles. 

Four points are taken in a plane, such that the dis- 
tance between any two is equal to the distance between 
the other two; find the form of the quadrilateral ob- 
tained by joining these points. 

3. Triangles of .equal area standing on the same 13 
base and on the same side of it are between the same 
parallels. 

If the triangles stand on different sides of the base, 
prove that the straight line joining their vertices is 
bisected by the base or the base produced. 

4. In obtuse-angled triangles, if a .perpendicular be 16 
drawn from either of the acute angles to the opposite 
side produced, the sqxiare on the side subtending the 
obtuse angle is greater than the squares on the sides 
containing the obtuse angle, by twice tbe rectangle con- 
tained by the. side upon which when produced the 
perpendicular falls, and the straight line intercepted 
between the perpendicular and the obtuse angle. 

The sides of a triangle are 3, 5, 7 feet respectivelv: 
determine the greatest angle of the triangle. 
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5. The diameter is the greatest straight line in n 9 
circle; and of the rest that which is nearer to the cen- 
tre is always greater than one more remote ; and, 
conversely, the greater is nearer to the centre than 

the less. 

6. The opposite angles of any qoadrilntcral inscribed 20 
in a circle are together equal to two right angles : 2 )rove 

the proposition and state its converse. 

On the sides of any triangle ABO, eqnilateral trian- 
gles BKC, CLA, AMB are all described externally ; 
prove that the circles described about these equilateral 
triangles meet in a common point, which is also the 
point of intersection of the straight lines AK, BL, CM. 

7. Describe an isosceles triangle, having each of the 12 
angles at the base double of the third angle. 

8. AB ODE is a regular pentagon ; the diagonals 10 
BO, CE intersect ixiFz prove that ABFEis a rhombus. 


SOLUTIONS. 

1. The number of figures in the period can never bo 
greater than the number representing the denominator 
diminisIiPd by one, because the number of different remain- 
ders in process of dividing the numerator by the deno- 
minator is less than the denominator of the same fraction. 

Thus I canuot have more than G figures when reduced to 
a decimal; cau have at most 12, and so on. 

1-0990 = l^|i^ = 1 . 2- 72y = 21^^ = f = VV 

pxW = V/=2H=2-756. Ans. 

= ^ -^-3 X + 3* = SQ -^V)- 3 X 5(^_-V) 



5x30 


c 


1 


.9x39 J9x 


29) 
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=5x30 


G 


19x29-9x39 
9 X 19 X 29 X 39 


)“^^30^9^j9j^29x39) 


5x10x20x30. 
9 X 19 X 29 X 39 


wtich was to be proved. 


2. Let tbe portion received by J3 and C together be 
represented by 1, then A receives and B receives of f or 

and C recehes 1 - we must divide £12,540 

in the proportion of fy and -f-f. -f- +'tt + yt= V* 

.V* : T •• ^612. 540=^6 3,762 received by J. ■ 

IV £ 12,540= £2,280 received by U. Hence C gets 

£12,540 -(3,762 + 2,280), i. e., £6,498. Ans. 

3. Each train has one engine and tender. The first 
train has 12 carriages and the second has 17, the first train 
has 12 coupling spaces, and tbe second has 17 coupling spaces 

the length of the first train= 12x32 feet (the length 
of the carriages) +41 feet (the length of engine and tender) 
+ 5 X 12 feet (the length of the coupling spaces), i.e,, 485 feet,” 

Similarly the length of the second train — 

= (17x32 +41 + 5x17) feet= 670 feet. 

Now we are to find the time in which the hindmost 
surfaces of the two trains running towards each other will 
meet or come in the same plane, the distance between them 
being the sum of tbe lengths of the two trains. The two trains 
diminish a distance of (40 + 30) miles, f.e.,70 miles per hour 
between them ; and the length of the two trains=(485 + 670) 
^ feet or 3,155 feet. 

Hence, 70x1760x3 feet s 1155 feet ' '.60x60 seconds. 
.'. the time required=ll^ seconds. Ans. 

4. The ir7ie discount is the interest on the present worth 
of the sum for the given time ; while {ht false discount is the 
inttresl on the whole sum, i.e,, the sum of money for the 
period between tbe date of payment and the date on which 
it falls due. The excess of tbe false discount over the true 
discount, i the banker’s gain, is equal to the interest on 
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tlio excess of the* whole sum over the present value, *.e., the 
interest on the discount. Now let £1 be the banker’s gain 
then the banker’s discount =£26; hence true discount, i.e., 
banker’s discount minus banker’s gain = £26— £1= £2 5 
interest— discount, i. c., £26— £25, i.e,, £1 is the interest on 
£25. 

£25; £160 £1 Interest =4%. Ans. 

5, Finding the quantity of stock which brings the person 
a loss of £ 35 we get 

(£108-106) : £35 :: £100 stock=£l,750 stock 
£10,000— £1,750 = £8,250 must he divided into two 
parts such tiiat tiie gain and loss in the two transactions 
may be compensated. 

"When the person sells £100 stock at 106 he has a loss of 
2 ; when he sells £100 at 106|, he gains £2^. 

£8,250 must be divided in tlie proportion of 2J’ to 2, 
i.e., of 17 to 16, thus s — 

33: 16 £8, 250 =£4, 000 stock is bought in the second* 

.*. £10,000 — £4, 000=£6,000 stock is bought in 4 per 
cents. Aus. 

6. A simple algebraical expression is one which consists 

of one term only ; as 3a. A compound algebraical expression 
is that which consists of two or more terms, ns + 

a“+a*5 + o*5®+a®6® is a homogeneous expression of 5 dimen- 
sions containing 4 terms. 

1 + a c -f |a(a — 1)®* + Xa(a — l)(a — 2)®* 

l+5®-l-^5(5-l)a»+J.5(5-l)(6-2)®» 

1 + a® + |o(c- 1)®“ + i-a(o - IXa - 2)®“ 

+ i»+ai®» +^a(a-l)6a;« 

+ 11!)(& — 1)®® + ia (i — 1 )/;®s 

1)(6 — 2) ®® 

l + (a+i)a;+J4a(ft-J)+a6+ii(j “ 1)1^5 

+ [M«Ca-lXa-2) + i(&-l)(i_2)^fl«6(a»l) + ia6 



5.s“ ^■2x* + r).*" + 4v* + 1 Qb* - - 2.^'** + 2* ' + 3* 
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The coefficient of + 

_ iS„2_ffi+S*_5+2«5|=K«® + 2a5+i®— «-&) 

= |j(a + &)»-(a + 6)| = K“+^X'* + ^“^^- 
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0 . The expression is equal to 

J(a+i)(ffi+& + 3c) |J(ffl + i+c)(a+i + 2c)^ + c* 

= Kci + i)® -j' 3c^fl! "I" U C® “I" "i* 3c(fl! -j- 5) q* 2o® ^ *1" c* 

= J (a 4 - 6 )® + 3c(« + S) I® +2 c® J (a 4 6 )® + 3c(a + 5) 1 4- c* 
= [J(a + 6)®+3c(a + i)J + c®]® 

.*. The square root=(a + i)*+3c(a+i)+c®. Ans. 


10. Let the fraction be then ~ = ^. 

6 1) bni 

Because ^'Ah—a .'.inx?x5= »ia, ;.c., ~xmi= tiia 
0 b b 


A gain, X mb = >ua 

’ mb 


~ X ^ X Hii, 1 

b mb 

1 

. a ma 
b~^ 

= 

.(‘-30-i) 

{a-bXa—c) 

1 

fi* 


(6-c)(i-a) 

1 

c» 

0-00-D 

(c-<7)(a — i) 


the whole expression 

+___^ c® 

(tt - b){a ~ c) (6— c)(6 ~a')^ (c-a){c~b) 

= — c® 
{a~-h)(c-a) {b-o){a-.b) 

_ _ I jb - c)g® + a®(c - r?') + c®rg - b') ) 

I (a - 6 )Cfi - J 


The numerator 

= a*Ci-c) + 6®c-fio®_g*a + oo® 
= fl*(6-^c) +fic(6 — c)— o(5® — c®) 
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= (h-c)(a- -ab+ic-ac)=C6-c)Ca-6Xa-c) 
= o) 

^(a-iX6~cXcz f) =,1^ Jns, 

•■-(a-iK6-cXc-«) 

... 7x a + 16_ 4i.fl7 13r-€ 

11* jj, 3(5 IS 3 17®— 32 

21a— 16 — Sj— 34— 12® _ 13a— 2 

*• 36 17a— 32 

, 25_ 13a— 2 

■ * iS~ 17a-3-2 

425a— 800= 234a— 36 /. a=4. Atis, 

(ii) Adding (i) and 00 have 
2n6a — 2ahy~fi^J -r6ajr=0 
•2g5a4-2ffS.V-i-<t3y-^5aj(+2q^jf=0 
4g5a + iSxy -i-^abxi/ss 0 
2ia(2fl-fi(+nj()=0 /. i/-f«i/+2g=0 
y+aj/=~2a;.J/(l+c)=-2a 



Again, subtract GO from G) 
—4aby—2axy—^abxy=Q 
— 2qy (2i -f a -r 6a j = 0 a -}- 5z + 25 = 0 

OI 

xQ- + 5') = —25, whence x= ^-1-, Jns^ 


Or thus : — 

Divide both the equations by ay, and add them together 


2c5 2ff5 


!/ » 
2a5 , 2ab 


=c— 5 


•G) 


= _a— 5— 2o5 


4ab 


Arts. 
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12. Suppose she sold x oranges of the first sort 

she sold (1000--*) oranges of the second sort. 
25 * 

100 ; * ; : 25 gain on * oranges. 

lUU 

100 : (1000-*) :: gain on 

(1000—*) oranges. 

100.: 1000 18=180 gain on the whole, 

. 25* , 15(1000-*) 

*• loo lUo 

whence *=300 1000—300=700 

. , she sold 300 at a gain of 25 % and 700 at a gain of 
• 15 %. Ans, 


EucUd. 

1. Euclid I. 9. 

(Fig. 61). Let ABC be a tr. Bisect angs. BAC^ ACB by 
AK, CK, meeting in K ; draw BKE prll. to BC. 

J)K IS prll. to J.Cand ilff meets them, ang. BE A 
’ =ang.*A'J.(7(I. 29) ; but ang. BAK=«a^. /£4(7 (constr.) 

ang. I)A.fir=ang, BKAiriyi. 1) BA = BIl (1. 6). 

Similarly it may be shewn that /£’JS=^C .BE=AB-\-CE. 

2. The quadrilateral can be divided into two triangles 
by joining one pair of opposite angles. Now the three 
interior angles of one triangle are together equal to two 
right angles (I. 32). /. the interior angles of a quadrilateral 
are together equal to 4 rt. angs. 

Let .d, B, C, B be four points in a plane. Join AB, BC, 
CB,BA, Then AB=BC and AB=BC. Join BB. 

In trs. ABB, BBC, AB—BC (hyp.), BB is common, AB 
—BC (hyp.) .*. trs. are equal in all respects (I. 8) .'. ang. 
ABB= ang. BBC ; but they are alternate angs. AB is 
prll. to BC. Similarly AB is prll, to BC, .'. ABCB is a 
plm, 

16 
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3. Euclid 1. 39, 

(Fig. 62.) Let ABO and AVB be trs. standing on AB 
but on opposite sides of it. Let CD meet .dB or .dB pro- 
duced in D. DmttDJ’, Cff perp. to AS. ThenDjF=Cff 
because equal triangles ontbe same base Imre equal altitudes. 

Hence in trs. CEGjDEF, atig. DFD =:ang. CGB they 
are it, angs., ang.CEG—iiijg.JFBD (1. 15), and CG=I>F\ 
trs. are equal in all respects (I. 2G) CE=:EI). 

4. Euclid II. 12. 


Let ABC be a tr. Let ABz=7 feet, BC=6 ft. C^l=3 .ft, 
Then, by II. 12, AB^=AC’-+JiC--\-2tect.liC.CD V.7* = 
5= -i-SH 2 X 5 X CD CD = leet. 

Now, in a right-angled triangle the side opposite to the 
angle of 30° is half the hypotenuse. CJ)—h AC. in 
the right-angled triangle .dCD, ang. CJD=80°.md as nng. 
/iDC=:9o° aug. ACD = Q\f (1.32), ang. ^CD=120° 

(1. 13), I.C., thegreatest angle of the triangle ABO containe 

120 °. 


5. Euclid IIL 15. 
0. Euclid Hi. 22, 


'ihe coiireise of the 22nd : — If a pair of opposite anglen 
of a quadrilateral are together equal to two riglit angles 
Its vertices are coucyclic. 

(!’ ig. 63.) Let CM and 2iL meet in P. 

In trs. il/.lC, LML, AM==A3, JC=AL, ang. jIMC= 
ju'g. LylZ, •; each =the angle of an equilateral tr. with 
pug. BAG. CM=:BL and ang. AUB^uwg. ABB, and 
ang. dCP sang. ALP (I. 4) *; ang. AMP^aog. ABP, the 
quadnlateral AMBP is cyclic (III. 21 Converse). 

Similarly quadrilateral APCL is also cyclic. ang. 

nr ®»PPJement of the ang. at M and ang. 

PC 13 supplement of the ang. at L, ang. APB=. 

the angle of an equilateral tr. ang 
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I>PC= twice tlie angle of an equilateral tr. (F, lo Cor. 2) 
and ang. BKC=t ”‘'o* • • ■SPCjE' is cyclic. Hence 

tlie three cirs. meet in n common point P. 

Again, ang, UPZr=:I?CAr (IFF. 21) =f of a rt. ang. fhvp.) 
angs. APB, BPK =2 rt. angs. AP is in the same 
straight line with PK (I, 14), Hence the three straight 
lines AK, BL, CM meet in a common pomt P. 

7. Euclid IV. 10. 

(Fig. 64.) The angle of a regnlar pentagon is trisected 
by tile straight lines which join it to the opposite vertices ; 
thus : — 

In tr. EDO, ang. EDO, which is an angle of the regular 
pentagon =1 of a rt. ang. (I. 32 Cor.) angs. BCD, CED = 
of a rt. ang. (L 32) ; but I)E=I)C (hyp.) .*. ang. CED= 
ang. ECD (I. 5)=-|-ths of a rt. ang., i.e., i of the angle of a 
regular pentagon. ang. PGD=ang. FJ)C~ang. FEJD^ 
each-being one-third of the angle of a regnlar pentagon. .'. 
ang. EJ)F=^ ang. of the pentagon. 

Again, ang. PPD = nngs, FGD + FBC (I, 32) =|- ang. 
of the pentagon, ang. EBF^SMg. EFT) EF=ED, 
a side of tlie regnlar pentagon* 

Sitrilarly, FB may be proved equal to a side of the 
regnlar pentagon. Hence AB, BF, FE, BA ore all equal. 

ABFEvs a rhombus. 


TUESDAY. yxH' HOVEHBER. 

Aritumetic and Algebra. 

Kai'asji J.\jrswEi)/i Sakjaxa, M.a. 

•o.uishedji E. Daruvala, B.A,, B.Sc. 
Raghusath Narayau Apte, M.A.. LL.B. 
Ramkrishkx Sakharam Athavaue, M.A. 

aliiebraioal methocls are to be employed in solving the 
first five quesriona. 

1. Define numerator and denominator of a- fr.action ; 12 
and prove that, by multiplying these by the same 
number, the value of the fraction is not altered. 
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Simplify 4-1^2)?] ; and 

sliew tliat 12 99 70^1-Z 99^70 ^ 7_ 

1 17. 

12 b9 *^12 ^70*^99 70 

2i What is inverse proporiion ? Give two iJItislra- 8 
tions of it. 

A contractor undertakes to dig a canal 12 miles long 
in 350 days, and employs 45 men ; ke finds that in 200 
clays he has completed 4w miles : how many additional 
men must he employ to get the undertaking finished in 
time ? 

3. Guns are fired at interrals of 10 seconds in a town 7 

towards which a passenger train is approaching at the 
late ofSO miles per hour; if sound travels 1,144 feet 

per second, find at what intervals the reports will be heard 
by the passengers. 

4. A sum of Rs. 285, put out to compound interest 10 
for 3 years, produces Rs. 29 7a. 44|p. : find the rate 

per cent, of interest, 

5. I invest a certain sum in the 8| per cents, at 91, 9 

and ifi4,000 sterling in the 3 per cents, at 75; after 
paying an income tax of 7d. in the £, my net income is 

--eo24 5s. What sum have I 'invested in the Si per 

cents. ? ^ 


6. What is a compoxmd algebraical expression ? 
State and prove the rule for subtracting one such ex- 
pression from another. 

Simplify 
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7. (i) Find the quotient when 

is divided by 

a’Oy — a)+y®0s -a:) +a®(®— y). 

(ii) Resolve into factors 

(a+i)®+(i+c)“-f (c+o)®+fl®+&®+c®. 

8. Simplify 

and find the fourth root of 

(*’+?)’ -<”+1)’+^“ 

9. Reduce to a single term 

1 ■ a 1 . 

a'®— 5®i/4-6y* x^—A^sy+'dnf ®*— 8.t5?/ + 2i/®' 
and find the value of a which makes this e:ipressioii :sero. 

10. Solve the equations : 

rA + 

11. What fraction is that which becomes equal 
*0 f when its numerator is increased by 2, and equal 
to when its denominator is diminished by 7 ? 


11 


10 


6 


io 


6 


WEDNESDAY, IOth NOVEMBER. ' 

[2 P.M. TO 5 P.JT.] 

Euclid. 

Kawasji Jamshedji Sanjana, M,A, 

Jamshedji E: Darovala, B.A., B So. 
Raghunath Narayan Appe, M.A., Lh.B. 
RaMKRISHNA SakHARAM ATHAVAIiE, M.x\. 

1. The greater angle of every triangle has the 10 
greater Bide opposite to it. 

If D be any point in the side BC of a triangle ABO, 
then the greater of the sides AB, AC, is greater than AdI 
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2. If ft straight line falling on two other straight 10 
lines ttifthes the nlternate angles equal, the two straight 
lines shall be parallel to one another. 

If the sides JBA, OA of a triangle ABGh^ produced 
to D, E respectively, so that AD is equal to AB and AE 
to AC, prove that DE is parallel to BO. 

3. To a given straight line apply a parallelogram 18 
n Inch shall be equal to a given triangle, and have one 

of its angles equal to a given rectilineal angle. 

On a given straight line as diagonal constrncta rhom-. 
bus, which shall be equal to a given triangle. 

4. If a straight line be divided into any two parts, 11 
the squares on the whole line and on one of the ports, are 
eqnal to twice the rectangle contained by the whole and 
that part, together with the square on the other part. 

If a straight line he dhided at C, so that the rectangle 
AB.BC is equal to the square on AC, prove that tho 
square on the line made np of AB and BO is fire times 
the square on AC. 

5. The angles in the same segment of a circle are 15 
equal to one another ; prove this proposition, and state 

its converse. 

Prove that a circle can bo described about an equian- 
gular polygon when its alternate sides are eqnal. 

C, If a straight line touch a circle, and from the 
point of contact a straigbt line be drawn cutting tho 
circle, the angles which this line makes with the line 
touching the circle shall be equal to the angles which 
are in the alternate segments of the circle. 

A quadrilateral which can he inscribed in a circle, has 
a circle inscribed within it; prove that the straight lines 

joining the opposite points of contact are at right angles 
'to each other. 

?. Inscribe a circle in a given equiangular pentagon. 8 
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8. The strnight lines OA, UB touch a circle at A, B; 10 
a straight Hue touching the same circle at Q, meets 04, 

OB in P, jK respectively. Prove that ]?R is less or 
greater than 04, according as PB cuts 04 and OB, 
or cuts 04 produced and 30 produced. 


SOLUTIONS. 


1 . In any fraction the niimher of parts into which unity 
is divided is called the denominator of the fraction ; and the 
number of parts taken to make up the quantity is called 
the numerator. Consider the fractions ■§• and The first 
fraction shows that the unit is dirtded into three equal parts 
and tivo of these parts are taken ; the second indicates that 
the unit is divided into 15 equal parts and 30 of these 
parts are taken. Now, evidently, one part in the former 
case is equal to five parts in the latter case, therefore iivo 
parts taken in the former case are equal to ten parts taken 

in the latter case ; hence ?=-? and 

3 lo 15 3x5 


The expression 

= + = = 4«s. 

(tV X vV +(^+rrV-7V) 


12 X 99 X 70 


(5+34650+840-1I8sVt^ 
V y 12x 


34307 


: 99 X 7U 


5 1 5 495 + 12-350 157 

12x70 99x70 12x99 32x99x ^~12x"99^ 

• 1 + - 83317 

12x99x70 12x99x70 

. 34307 . 83317 34307 7x4901 7 

”12x99x70 ■ 12x99x70 b3317~ 17x4901“ 17 ' 

0 . E. B. 


2. When any two quantities are so related to each 
other that the one decreases or increases in proportion as 
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the other increases or decreases, they are Said to vary 
vnverselij, and the proportion in that case is said to he 
inverse, 

(«) "With a given worh, tho agency Varies inversely 
as the /me ; i.e., if n nvtmber of men be engag- 
ed to do apiece of work, ihe greater the number 
of men employed, the smaller the number of 
days they will take to do the work. 

(5) With a given area, the length varies inversely 
as the breadth. 


The contractor has completed 4§ miles in 200 days 
12 miles — 4 ^ miles, or 7^ miles, are left. 

4*. 4| miles ; 7| miles 200 days =-- ~ days retjnired to 

o 

finish tho work. 


But according to the contract the woik should be finish- 
ed in 3h0— 200, or 150 days. 

(Inverse) days : 150 days : ; 46 men s= 100 men. 
o 

But 45 men are engaged already 100— 46, or 55, more 
are required. Ans. 


3. 30 miles an hour=44ft. per sec. Hence, dividing 
1 0 sec. in the ratio of 1,144 to 44, we find out the parts 
1188: 10 1144 =\Y = ®Hsecs. 

the second part = sec., t,e,, in secs, the train 
travels the same distance as sound travels in sec. and the 
sum of 0^4" secs, and is 10 secs. the interval required 
= secs, Ans. 


4. Rs. 285+R8. 29 7as. 44|-p.J=Rs. amount on 

Rs. 285, 


Rs. 285 : Rs. 


566029 . . 
1800 •• 


mount of Ro, 1 in 3 yeais. 


Re.lssRs, 


29791 

6®x3®x2® 



1S9 


g. — _ is the third power of the amount of Re. 1 in 

5® X 3® X 2® 

1 year finding the cube root of we get Re. 

which is the amount of Re. 1 for 1 year. 

the interest on Re. 1 =Re. i. e., 3-1^ %. Ans. 

Or thus:— + =^, whore R, m, P represent, 

respectively, the rate per cent., number of years, amount and 
the principal. 

' 29791 

•• V ■'■looj W3W •• 

root of both sides we have 


1 _i. ^ 

100 “30* ‘loo' 


. 1 • p 10 Ql 0/ 

■30“ ~ 3 


£524^ •*. £1= £540 gross income 
^75 : ^4,000 *. *. ^3 =£160 income in the second case 
' .. ^340— ^160 =£380 income derived by investing 
in the 3| per cents. 

^3^ : £380 '. *. £91 =£9880 investment in the 3-1 per 
cents. Ans. 


6. A oompound algebraical expression consists of two or 
more terms. 

Change the sign of every term of the subtrahend ; 
then add those terms to the other expression, i.e., the 
. fl'+5--(c+dJ=o+5— 0 -^. Thus; means 

that from a + S we are to take the sum of c + (Zand the result 
is the same whether c and d are subtracted separately or in 

one sum.'.a+5-(c-i-d)=a+5-c-rf. 

Again, a + 5— (c—d) means that from c-fS we are to 
subtract c-rZ, i. e„ the excess of 0 over d. If from a + 5 we 
take c, we have a -f 5— c, but we thus subtract too much 
from 0 + 5 , for we have to subtract not c but a quantity 
which is less than c, by d. Hence we must add d to tho 
result ; then a + 6 — (c— d)=a+6— c + rf, 
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Tlic c.\]/re‘sl'''« = 

< . ."> ^ j. i'* U. 2 + ^ -i* *v’ “ ; j' 

•r -' 

^ ^4. 




7. (5) + Amn;;;,.:: tl. 

(frms arporditic lo pmvf'T* o5 x, v.‘c i:"t 

xhr —2*) — — =■ ) + .♦/■=* (.'■■ — ") 

i\!;+:) -.c’C"’ -5- 1- -r =’)+.'•'■■’? 

-rC*' -=’) '^-’Kf-=) 

=r(7,-=)(.t~r)J i)4-j‘y4-x’={ 

= f,;_rKx -r)i:y -.vn 4- 

= (il~-X^ ~ =)(*-.'01 Kv +;/) 4- ? 

= (:/ - =)C< -■ -lOl/.V 4- »K 4*2 x) 
aKV - s) 4- ~ “ ) -i/) 

-0 - j( 2 /’ -r) f t/:0/ - :) 

= (y ~ 2)^** — *(2^ 4-2) 4-:.2| 

-y(j:-5)4-x(x~s)J 

= (y - ^X-^- •* tp'otiont flrisinr from cVtrlilmir 
the fust expression by ibe fccoinl=xy4-J-*+rx. J/'i, 

(ii) The expressions: 

) f'l 4- i)* 4- f' ^ -r 4- r)' ^ rt*| 4- ) (o +«)' 4. f/' J 

s (rt + /» + e))(‘/ +6)’ — f(/» -r^) -re’ J 4-(x-f 4-'') 

J /i ^ry -nfi-i-r) + 0-1^ (a -r 6 ’rCjl{r-r «/ — f,(c -}• «) 4- ? 

= (</ + 7/ 4- c ) ) ( 0 + /. f — c (« + i) + c’ + (4 ^ e) * - IT f 4 ^ r) -f - If* 
4- (c + ay — /i(c 4- rt) -t- ^ 1 * ^ 

Siniphfyin:: the expression within brackets 've cet 

S(u»4.6*+f*) 

. . the fnctors nre Sfir 4-i4'eX''''4-i*4-c*). .-Irg. 

S. The first evpression 
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The second expression 

== (■^•*+-.)“-8(**+-1) +1G 

-('4-‘)''V (■'*?-•) '-VC";-') 


9. The expression 


= i +. 1- 

{x~Zy){x-'2,ij) (jc-~Zij){iG~y) (jt—2y){x-y) 

= ^ ~y 2y) + g - 3y _ a(x-2y) + 2{x—2y') 

(® - H - 2y ) (« - y) (« - 3y )(» - 2yXx -y) 

= («+2)(a;--277) _ a-^2 

(«— 3i/Xj:-2]/Xa'~i/) (x~Sy){x~-y)‘ 


lu order that 
equal to 0 ; 


a-\-2 


(x^SyXx-y) 
a=— 2. Ans. 


may vanish, c + 2 must be 


10. (i) 

x~a x—b a— (a+p) 

. ca — fl5 + &a — g6 a + & 

Ca-a)(a-i) “»—{« + &) 

, x(a + b)-2ah _ (a + ^) 
a® — a(rt 4 -i) + a5 a — (« + &) 
re®(a + - 2a6.r - aCa +6)® +2ai(a + 6) 

= a®(<t + 6) — + 

—2ahxzsL—ab{a-\-b') a=^4~* 


Or thus — 

+ r= — i 

x—a x—b x—a~b x—a—6 

• _ g _ & J 

a tt X — G — & X •*“ g — § x—b 
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a I 



1 ^ 

h( ^ M 

\x — a X- 

-a — bJ 

\x — a—b x—bj 

I 

1 

1 

-® + flr 

1 f .T— 5— .r + fl + 5 ( 

L (a; - 

-u—b) 

J L(ar— 5)Ci — a— 6) j 

^nb 


ab 

(x~a)(x- 

a- by 

(®— 6)(®— «— i) 

1 

1 

- /.it 

— a= — * + 5 


2a5=o+i ®=“2 — * 


Ans. 


y+^jz£=l and ^±ilzy=l 
' b+c c+a 

2^+a:=fl + J + 6 ‘ (0 and x—y=.c (ii) 

Adding the two, we get 2*=a + fi + 2c 
X = - Subtracting one equation from the other 

Ji 

we get 2^=a+J 2/=^^^. 

11. Let X be the numerator and y bo the denominator. 

9i 

.*, the fraction = -. 

y 

■•^=3 W 

3a'— 2y=— 6 ......(i) and 11® — 8j/= —50 (ii) 

Multiplying (i) by 4 and subtracting (ii) from it we get 
ar=32; hence ^ = 51 the fraction = 1^. /Ins. 


Euclid, 

1. Euclid 1. 19. 

Let 42? be gi eater thanAC; then ang. ACB is greater 
than ang. ABC (1. 18) ; but ang. ADi? is greater than 
ang. ACB (I. 16) much more is ang. ABB greater than 
ang. ABB, :. AB is greater than AD (I. 19). Similarly, i£ 
AC is greater than AB, we may prove AC also greater than 

'4’n “ 
































Ffg.48 



FigMO 
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2. Enclidl. 27. 

In the two triangles A ED, AD—AB (hyp.) ; 

AB (hyp.) ; and aiig. IiAG=iB.ng. BAD (I. 15) . they are 

equal in all respects (I. 4) aiig. JBDA = ang. ABG ; but 
these are alternate angles BD and BG are parallel (I. 27). 

8. Euclid 1.44. 

(See Pig 65.) Let JB be the given straight line, and K 
the (livea triangle. 

• On AB describe a parallelogram ABOD equal to the given 
triangle B'. In CD find a point B equidistant from A and B, 
Through A and B draw AP^ BF parallel to BE and AL 
respectively (I. 81). 

Now, the triangle ^=the plm. ABCD=2tv.AEB (l.SV). 

Again, A E BF is & plm. AE= BF, and BE=: FA (I. 34) 

and tr. WEZJ=:tr. AFB (I. 8). Again, AE—BE (constr.) 

ABBF is a rhombus s 2 tr. AjSj3= given tr. K, 

4. Euclid II. 7. 

Produce AB to D making BV=BG (I, 3). Then four 
times rect. .42>.j3(7+AC*=*-quarc on AB and BG together 
(II. 8); but rect. AB’BO=AG* (hyp,).‘.4JC*+AC•=^qua^e 
on AB and BG together. .*. the square on ithe line made 
up of AB and JBC=5AC*. 

5. Euclid III. 21. 

The converse of this: — Equal angles standing on the 
same base, and on the same side of it, have their vertices on 
an arc of a circle, of which the given base is the chord. 

Let ABGDEF be an equiangular polygon whose alternate 
sides are equal. Join AD, AG, BD, In the trs. ABC^ 
BCD, AB=^CD (hyp.), BG is common to both and ang. 
ABC~ang. BCD (hyp.) the trs. are equal in all respects 
(I. 4). 

• • sng. J7A(7=ang. BDG a circle passes round the 
points ABCD, (converse of HI, 21), Similarly it may be 

17 



proved that the circle passes round all the points of tlie 
equiangular polygon. 

6. -Euclid III. 82. 

(See Fig 06.) Let ABCB he the quadrilateral whose 
sides ABt BC, CD, BA touch the inscribed chcle at F, G, J1 
aud L respectively. Let AB and BC be produced to P and 
AB, BG to Q. Let the bisectors of the angles at P aud Q 
meet at K. Now PK can be proved perp. to the str. line 
B.F and QK to LG ; for if two tangents bo drawn to a cir- 
cle from an external point, the chord joining the points of 
contact is bisected at right angles by the str. lines joining 
the centre and the external point. Again, ABCB is 
cyclic PK, QK are at rt. angles to one another. (Cf. 
5. P. L, paper, 1896, Ques. 7.) IIP and LG arc perp, to 
one another. 

7-, Euclid' lY. IS, 
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Govind VlTHAt Kokkabay, B A. 

FABoniiJi Manciibrji Dartub, M. 

[Thejigvret to the right vndie-ite full mar It.'] 

Section I. 

1. Wlnt nro p imc nnd e mpo*He numbers ? Bosolvc 1 6 
10684 and 40125 into prime factors and thcnite find tlinir Great* 

cst Comtnon Measure. 

2. I bought a parcel of nuts at 4!) "br two pence. I divided 10 
the parcel into tiro cqtial ))ikits, ouc of wbiub 1 foM n*'. the rate 

of 24 an i the other at the rate of 21 nuta u ppimy. I sp^nt 
nnd received nn integral number ol |icnc>‘, but bought the least 
possible number of uuts. How many nnts did I buy, what did 
they COS’ me, and what did I gain ou the ninsaction ? 

3. Two monkeys having sto'en a pile of graiies and fies from 10 
a g.irden, aio on the point of bsi'iniii ig their feasts wiicn they 

see the injuiod owner appro idling witli a siick. At once they 
sec that he will take 2^ minnt' a to re-ich them. Theie are twice 
as many grapes as figs and one monk-y ii .ishes the Inner at the 
rate of 15 a minute in four-fifth- of the 'line and iiiiis away; 
the other manages to cat the gnipes ju t ill time. If the first 
monkey hail stopped to help the other till all were finished, find 
when they would have jri't a»ny (a) if they Cit grapes at equal 
rates (b) if the first mouksy eats grapes ul the same rate that he 
eats figs. 

4. When fractions are tn be added tngether or sub* motpd 8 
from onn another, why is it neces^nry to convert them into 
tractions having a common dci ominuior P 

Simplify— 


Hof 


i±l±i.v 

2i-34+4r 






84. w 

4 


Axil 


of Bs. 13 8as. 
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5. Prove the rule for the divisioa of deoimals. S 

Find the value of— 

of £264 iSg. 6iJ. 

37 B •297x3*0266 

Section II. 

6. Explain why tme disconut is the interest on present 13 
worth. 

Tbediseonnt on a oertain snm dna 2 years hence is £63 17s., 
and the interest on the same earn for the same time ia 
£71 16g. 7id. : find the snm’ and the rate per cent, per annnm. 

7. TKo amount of £4,000 for a certain time at 6 per cent., per 14 
annum compound interest ia £,15.:0 5s. : find the time. 

8. The cost of oarpeting a room whose length is twice its 11 
breadth, at 6g. a square yard, was £i 2x. fid. and the painting 

<>r ihe w.Ula at 9d. a square yard was &L 12s. 6d : find the 
height of the room. 

9. A cubic foot of water weighs 1000 onuoes : find the length 7 
ut the inner edge of a cubical vessel which holds 1398665^1^ 
ounces of water 

10. When is stock said to be at par, at a dUeount, and at a 13 
premium ? 

At what price mast a person invest in the 4 per cents, so 
chat after p lying 4 pies in the rupee income-tax he may receive 
4} per ceat. on Ms money ? 


MONDAY, Sth DECEMBER. 
2SIATHEMATIOS (VOLUNTARYj-PAPER I. 
Algebra. 

1. Define on algehrairal exproseion and the degree of an 7 
expression. ^Wbat is a kouiegeneaus ex| re»sion ? 

When ai=l, yw J, s = 0, find the mine of— 


To— Jy— s — ( 22 —2y — J3* — y. 


E: 

Ant- 

2. Find the factors of — 
(i) 83'‘-f729y‘». 

(22-i-ny V4r* - ISsnj -i- 81 yS) . 

Ans, 

9 

(ii) b«-1-7bS-5»s-3o. 

(»® — 7). 

Arts, 


(iii) (23-r4®)s-2'(a5-{- Is)-15. 

A ns. 




J 
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i. Multiply s® + i/®+s*— 10 
and from tbe result 6be\r that 
({. _ (y _ s)3 + (s- a)3 — 3(!t!- y) (y - s)(r - ») = 0 

+ V* -i> — Sgye) . Am. (See Solutions.) 

4 Find tba csprefision of lowest dimensions which is exactly 8 

1 1 risible by 

, 1 = 1 , — h(h— c)s, «c® — (o — 6)a and (a + c)®c— 6®c 

alc(i>-i-e-‘h)(a+h—e)(c-'a+h)(a-i‘e—7A. Am. 


Extract the square root of 10 

(•2a+l)(2a!+3)(2j! + S)(23+7)+16. dga-t-l> + ll ^r.i. 

U. Explain tbu meaning of 11 

If .“S+ySssflS, find tho value of 

I + J-| (E’*^®*y+S!/S+V»)(a=+27V)— * j ^ 

t 

Ant. 


.* Show tbat the valoo of a fraction is unaltered by inul- 
1 (j-ing its numerator and denominator by the same quantity. 

Stmphfy 

«+U2 f+i-.2 

(i) " 


I a 

a-rb 
sq-yo 


(ii) 

x-hyj 


a—b 

f—y X .g3ySq.j » 


2 

h' 

J-s + y* 


«*+»aya+y«' f.r-t-s/)g 


Ann, 


Ans. 


« \'L y j® necessary to change the sign of a term 

i t-ni IS transposed from one side of an equation to the other. 


Eolve — 

(i) 2r-[3-j43+(B-l)|-,53 = 8. 
1 12 



fib) ^+^/{5^i+10)=S, 


15 


x = l. Ans, 


ir = y = Z . Alls. 

»=l8or 3. jins. 
,.m,ba,rSS£.Za“ ?!«P» 3.. 6* per -rook oMil M., 
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10. If a, 3 are the roots of the equation ®®+I>®+2 = 0| 15 

shew that a+0 = -■l»> and n^=»3. 

O 

Prove that the roots of 4a!®+2jP»+f = 0 are ^ and - . s 

If g- 3 ^ 

Tlrcn a + 0=^= -p and ag= 

Again, 4®®+2jpffl+g=0.‘.®*+?^4.?s=0 

a d> 

Let the roots be A and B. 

-(A+3)=| .B =|==4^) = f = -(|+i)^l 

■.the toots are - and — Q.G.D. 

2 2 


MATHEMATICS (VOLUNTARY)-PAPEE II- 

Euclid- 

1. Explain tho terms, axiom, theorom, and corollary. Give 7 
Etjolid’s definition of a straight line. 

Given the sum and difference of two straight lines, find their 
lengths, (See Solutions.) 

2. Euc. I. IS. 10 

Provo that the bisectors of adjacent supplementary angles are 

at right angles to one another. (See Solutions.) 

3. Eno. I- 33, 10 

Shew that isosceles triangles having equal vertical angles 

have equal base angles. (Sec Solutions.; 

4. Euc. II. 12. 13 

Prove that the sum of the squares on the sides of a parallelo- 
gram is equal to the sum of the squares on the diagonal. 
(S.e Solctions.) ' ■' 

5. Euc. III. 28. 14 

Two equal circles intersect in A and B and any straight line 

BOD is drawn to cut both oirolcs in G, D. "Provo that kG=AD. 

(Sec Solutions.) 

6. Euc. Ill, 33. 10 

Given the base, altitude, and vertical angle of a triangle, con- 
struct it. (Sec Solutions.) 

7- If n quadrilateral figure be described about a oirclc', shew 10 
that the sum of the opposite sides will be equal to each other. 

(See Solutious.) 
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f . Euo. IV. 4. la 

Modify tho aonstractinn in tlie o.i'ovc so thafc the oirole may 
toitoh one side of the triangle and the other tiro sides produced. 

(&'('c So'.utions.) 

9. Euo. IV. 14. . 8 


XB90-81. 

MOilOAT, 1ST DE IBMBBR. 

[ 10 A.M. TO I P.M. ] 

Arithmetio; 

Govind Vithai. Kobkahay, B a. 

Khah Bahadob BaaiAirji So iabti, L.G E., Ph.D ., 

P.C.S.. A SI I O.B., M.O G.B. 

1. Simplify ! 

li-iK.-i) (i-4){4-4). 

2. Ilovr tnach short ot unity is 7 

•21 „f *025 01 4-12 p 

•0.6 6-72-3-l*.5 

3. A train is exactly 27 minut *s i’i pa -sing through a tunnel, 7 

11,220 nieties long : supposing metre to be 39*39 inches ; fitod 
the speed of the fain m miles pec hour. 

4. I'he value of nineteea-tweutie'hsof a property exoBods the 7 
value of flil\t**onTninHt*»o iths of the same property by 
£17 Us. 2d.; find the value of the property, 

5. Four men working 8 hnurn a day tnk i 23 days to pave a iQ 
road 410 yards long and 3 • fe-t b’o.vl; how many days will 

4 men two of whom work 8 ho.irs and two '0 hours a day. take 
to pave a lO .d 15 75 yard^ lon^ and 36 f ;et 6 iuoheR broad ? 

6. If the disc'innt on 6>5”S 8s., which is due at the end of a 8 
year and a half be £38 Ss., whit is the rate per cent, of simple 
interest P 

7. How may the se i"s of weights 1, 3, 3*, 3®, 3*, &c., be 7 
cinplojOM to weigh 1,000 lbs ? 

8. B 'qn’reii the square root of 130S-83R8379025 and the Onhe fl 
root ot iiiO 10301*7. 

9. De&.e tlie prime 'ac‘ors of a number. Eesolve into tttime 10 
factors 31,752 and 4,'160,0 10. 

^10. .Which is greater, 2^ or 8^ P Show that 2 ^ is greater than 
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11. A , ]«, and 0 rent a li-u e together f<»r *: years, nt Ps. 3 ,600 H 
per Duuuni; A rbjn tins in it ilie wlioSt* Uiita, B s xteen months, 
and C fotir and a half nmn hs ilu.dng the occupauej of S. How 
inaoli must e.ich p •}' of tliM 

12 Sound travels at the rate of 1,140 feet per B»*cond. If a 8 
chat bo fired tioin .i aSdp. moving at th«* late ol lO miloB an hour, 
how far will the ship have movo.J before the report is heard at 
a place 14i miles off ? 


XSSO 93.. 

MATHEMATICS (VOLUNTAKYD-PAPER I* 

Euclid 

MOSDAY, 8tb DECBiIBBR. 

• 11 A.W. TO 1 P.M. 

[The jiguris to the right iudieatefall mar/cs.] 

1. Euc. I. 22, - 7 

2. The ‘•traieht lines drawn from the angles of a trlang’e to 10 
the pniiirs of bisection of the opposite sides, meet at the tame 
point. {See Soluiious ) 

3. Euo. I. 47. 

4. If from the angular points of the squares dp8e>ibpd ni on 
tlio sides of n right angled trianel»«, {leruemliculari. be let fall 
upon the h' potmuse proilureil, they will cntoH equal segments, 
and the perpi-udioulars will together be equal to the hypotcuuse. 

5. Eue. II. S, 

fi. Bisect a t. jangle by a straight line drawn from a given 
point in ouc of its sides. (See Solations.) 

7. Euo III. 17. 

8. * Euo. III. 37. 

9. Of all triangles on the same base and between the same 12 
parallels the is<i<-celes has the greatest vertienl angle ; and of ill 
triangles on the same b ise and having the same vertical angle, 

tiie isosceles is the greatest. 

10. Ifsii equilateral TriangleheiiiBcrihed in a circle and the 10 

adjacent hre.<s rut. nff by two of its side., be biseou-d, the lines 
joininj the points I f bisection will be tiiseoted by the sides. 
''(See Siilutiuns.) 

11. Euo. IV. 11. 


10 


O <1 CO ^ CO 03 
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MONDAY, Srn DBCEMliER. 

[S r.M, TO 3 y M.] 

MATHEMATICS (VOIiUNTABY)-PAPER II 
Algebra. 

Multiply s (’"-O"-!/"-!)"' by st” -i/" and divide a^+y* 7 

by 

(rtj ^iiin _jfM j (u\ a^ + ^2xy+y^ - -l«s ^ 

2. If jB+y+5 = 0, prove that — + =®®} also if 13 

‘ yz xs ay 

ftx+hy = »i, hz—ay an, ami a“ = l— i»*, then ®®+i/s=w® + /t®. 

(Proved, Vide Solutions ) 

3, Simplify— 4 

- - ^ +— ^ . 0. 

(„_.b)(b-t) (b-r)Cc-o) (e-rtXa-i') - 

4, Show that — 10 

-i-+-l~+ -i- 

Va-v n~» s-ai / (ffi-v)* (y-O® (5--0®« 

(Proval) 

5. Bind the factors of— 7 

flCft-c)=+6Co-ap+c(rt— li)s+8.6c. ( a +?/)(?> + e)Cc-f n^. Ans. 

0. Find K when ({B+3a)(a— o)({B-3a)Cj:+«)+/C is a 5 

pel feet square. g^lCnK Ans. 

7. Find the square root of — 11 

a2ffl='+eae+ l?55+46(aa+ 6) + ”!£!. a»+'15+ ?f. ^,is. 

® a, 


And the onho root of — 

a’ ~ — 3»s — 6. 

ffiS 


(0— I— Ans. 


8, Prove that the sum of any positive quantity and its 7 

reciprocal is never less than 2. (Proved). 

9. Solve the equations— J 5 

0) 4!BS-6iii+3N/gaS,3a+7g30. is=3 or -Ijor ^„s. 


(ii) ayssa, as=h, m=se, zyzH = d. 


■»= ^s/t< y- Jl-,; «= --Ins. ' 
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10. If ffj . ajo are tlio roots of the equation ns^+bs+csO, 11 

shew that^l+?5 = ^±±L«. 

(Cj »! arc 

Since ajiandwo arc the roots of the equation Xi+sun 

s-^andfriKo - ° .• B»=-t-gi.° _ ffix=»+2yia!s-i-i»-2g-2yiy2 

a " a B2 fji aj..e2 jr^arg 

S®— 2 flc 

a; z) g- 2 giia;g . « a® Q gp 

iTiiCg c c ac * ' 

n A 

11. A boatman rows to a place 120 miles distant and back 10 
in 35 hours ; it is found that he can row 4 miles with the 
current, in the same time as 3 miles against the current. Find 

the current’s rate. 

Bate of current 1 mile per hour ^ ^ 

Bate of rowing ? miles per hour j ’ * 


1 . 


X3S3.>S2. 

MONDAY, 7th DEOEMBEB, 

[ 10 A. 31. TO 1 P. u. 3 

Arithmetic. 

Gotisd Tithal Euekabay, B.A. 
HAnKCISHNA Sakiiakam Athataie, M.A. 

Subtract .283714 gf 13 j, 35 . .^g gyiueag 

•2142857 of 138. 4d. 


and 

2. Two friends during a w.alk take steps of 2^ and 2 a» feet • Q 
if they start in step, how far 3 viU they have waited before thei- 
are in step again and how many steps will each have taken p ' 

3. A journey ofSGO miles was made by rail, steamer, and in 
- ^co.'ich. The distance by coach was one-fourth, and the distance 

by sea three-fourths of that by rail. The fare per mile by coach 
was double, and by sea four-fifths of that by i.ail. What was the 

Sle joaruey, railway fare being l*571426d. per 

4 Two persons agreed to pay £81 for the use of a certain 10 
tract of pasture meadows for 10 months; the first nntS 
2i oxen for three months the second 270 sheep for seven mo?tb“ 
supposing the feed equally good throughout and that 3 oxS eat 
as much as 11 sheep, how much of the rent ought each to pay ? 

5. What ram would in three years amount to £ 2,811185 in 

^ P®" per annum £; 
the first 4 per cent, per annum for the second year and 
5 per cent, per annum for the third year ? - ’ ^ ^ 
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6. Albn’int; interest at per cent, par annum, what earn 9 
of inoin^ will now discharge a debt oi £j *3 11s. 8d. whioli 
hocxmes due 1 ! months hcm'e ? 

7. A pcrbon haring to paj £102 .‘is. !)<!. two years hence, 11 
invests a certain sum in the throe p«r cenr.. oonsols, and also an 
equal sum next year to.;etber with the interest already received. 

Su pos ng the p n-o of e>ansils to remain throngbo it at 9C. 
whut n.uai be tho sum invested on each oochs on so that there 
may bo just sufficient to pay the debt at the propnr time ? . 

8. A uubio foot of water weighs 62} Ihs and a room 18 feet 7 
9 inches b\ 13 feet 4 inches is fl ■••ded to u depth of 2 inches ; 
what is the we'giit of w-iter ii, tnc ro>>ni P 

9. Amerchtnt sells 49 qu i> tors ofcomut a nr> fit of 7 per 11 
cent and 8i qua. tors at a jirofit of 1 per o-nt ; if he bad sold 

It all atap cHt of 9 pe. cout., he would h ire luceired £2 lOs. 9d. 
less than he actually 'did : what wim <tho price he paid for tho 
corn p 

10 A certain number of persons agree to subscribe as many 8 
guineas eauh us thc<o aie siibsotibere in nil ; tho whole snbscrip* 
tion being £ ,017,901 Is.: how menj’ subsoribors weio there? 

11. A passenge' train, going 41 mil s an hour and 431 feet 8 
long, overUkcN a goo 's train on a par- llel line of rails ; the 
goods train is going SSmih's an hour and is 71 feet long ; bon 
long does tho passoagec train take iu parsing the other ? 


a. 891 - 92 . 

FRIDAY, llTH DBOEMBER, 

[2 V. M. TO B p M,] 

MATHEMATICS (VOLUNTARY^— PAPER I. 
Algsbra* 

1. Resolve tho following expreasiuns into their simplest 7 
fuctors;— 

(!) a*-3«»a*+oS (a»4-a»-na )(<8 »4-a» + rg). Ang. 

(ii) s»+»*-S**+l. (a;4-«+l)Ca>«-t-8»+l-gg-g-8) . Ans. 

(iii) «!»+5ay-24v9+»-.3p. ( g-3v)(g4.8</+l). -Ant. " 

2. Divide 2«)a-6»+6 by ■3'2a+ 0 


3. If aB+&i/=sl, and ax^ + by^— — , 

a+ 5 

aji” + =(rt+b)»-n (Fide Solutions.) 

4. Find the value of 

25~» 26 +g a*-46s 

'Vt'le Solutions). 


prove that 10 


when «= — — 
rt+ b 
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5. Find the Gteatest Common Measure of the numerator and 10 
■ denominator of the fraction — 

3.T!^-*(4a~h2i&) a-h<T--h2<t5 
fli® — (2« + (a* +2db)sS—a’^h 

and reduce it to its lowest term. 

G.G Jf. = Ca-«l;thefraction=i®r®726_^ 

~ , {(8— rOCa— 63 . 

6. Find the square root of — 7 

0- 

7. Fijd the cube root of — 7 

1— 6.'5+21si®-‘44a® + 63ai*-‘54is* + 27as®. 1 — 2a+3»-. Ans. 

8. If j; be the difference between any fraction and its reci- 9 
prooal, q the difference between the square of the same fraction 
and the square of its reoiprooal, shew that 2 »®(p*+ 4) = 2 ®. (Vide 
Solutions). 

9. The trinomial6!»®+6a+cbecome88, 22, 42,respeotirely, 19. 
when Si becomes 2, 3, 4, what does it become when » =« — i. {Vide 
Solutions) 

10. Solve the following equations: — 9 

(i)a!®+-i=^* «: = 2 ori. Ane. 

Cii) 2= =8»+i, 9»e3*-B • g=»21 ; y=:6. Ane. 

11. A person selling a horse for £72 finds his loss per cent, is IQ 
one-cightn of the number of pounds that he paid for tlic horse : 

u hat was the cost price ? £80 or £720. Ans. 


3 . 301 - 82 . 

SATURDAY, 12th DECEMBER. 

[10 A.Jt. TO 1 P.M.] 

itfATHEMATICJS (VOLUNTARYJ-PAPER II. 

Euclid* 

1. Euo. I. 28. 7 

2. If a quadrilateral figure have two sides parallel, and the 13 
parallel sides be bisected the line joining the point of bisection 
shall pass through the point in which the diagonals cut one 
mother, 

3. Eno. 11. 4. 

IS 


7 
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4. Euo. Ill II- 

5. Euo. ITI. 31. 10’ 

6. If two circles touoli eaoh other interuallj, any chord 12 
of the greater circle which touches the leas shall be divided at 
the point of its contact into segments which subtend equal 
.ii’gles !it the point of contact of the two circles. 

7. Prove that the perpendiculars drawn from the angles 13 
of an acute angled triangle on the opposite sides meet at the 
same point. (See Solutions.) 

8. Dasciibe a circle about a given triangle. 8 

9. If 0 bo the centre of the circle inscribed in the triangle 12 
ASG, and .dO be produced to meet the circumscribed circle 

at F. shew that FJB, FO, FC, arc all equal. (See Solutions.) 

10. Euc. IV. 16. 11 


1802 - 93 . 

MONDAY, 6th DECJEMBER. 
[10 A. M. to 1 P 31.) 
Arithmetic. 


Govino Tithai. Kubkaeat, B.A. 
BAMKKISH3'A Sakhaham Athavale, M.A. 


1. Simplify— 

148.1915 
W 4946403 ' 


7 


(li) J 

2. Find the diSerenoe between ’037 of a guinea and *02916 8 

of 15s. ; and express the difieieuce as a decimal of 14f. 8d. 

3. The length of of the earth’s oircumferenoe is about 7 
miles. The ciioumference of a circle is equal to 3f times ‘ 

the diameter. Find the earth’s diameter. 

4. The premium on my life insurance is 15 per oent. of my 7 
income ; after deducting this I pay income-tax at 6 pies in the 

1 upee ami my net income is then Rs. 910 10a. 6p. ; what is 
my gloss income ? 


5. A bankrnpt’s estate umonnts to£455 Is. 6§d. and his debts 8 
to £937 lOs. What can he pay in the pound and what will a 
i reditor lose on a debt of £114? 


6. It the discount on a sum due at the end of 3 years be iQ? 9 
of the simple interest, find the rate per cent. 


I® I- and 9 boys can complete a piece of 
work in 50 days what time would 9 men, 15 women and 18 
■'v^taketo do four times as much, the parts done by eaoh 
h" ►ame time being as the numbers 3, 2, 1 ? 


10 
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8. I have £932 5s. 6d. to invest, I want to protince a 9 
total income of £3B 12s. in three equal portions, l?or this pur- 
pose I invest some in 3 per cent, stock at 95 and some in 4 per 
cent, stock at 119. “What peicentage must I obtain on the 
remainder ? 

9. Ten loads of gravel are laid evenly on a path. 80 yards 10 
long and feet wide. Each load contains a cubic yard. Find 

in inches the thickness of the layer. 

10. Prove that the difference between the numbers 10 
•308641975 and *197530864 is equal to the difference between 
their square roots. 

11. Express in inches the cube root of 41*421736 solid feet, 6 

12 . A train 88 yards long overtook a man walking along the 9 
line at the rate of 4 miles an hour and passed him completely 

in 10 spoontls ; it afterwards overtook another man and passed 
him in 9 seconds ; at what cate pec hour was the second man 
walking? 


FRIDAY, 9th DECEMBEB. 
[ 2 e.M. to 0 P.M. ] 


MATHEMATICS (VOI.XTNTARY)-PAPER I. 


Algebra- 

1. Provewithoutactual division that 5iBi+6fs®— 7®*— 8*— 480 7 


is divisible by ®— 3. (See Solutions.) 

2 . Divide«®(4si9-H6n* + 2l7i+9)+2®!/(()uS^23n» + 29n-H2) 10 
-l-y»(8ji9-f28n9-v82n-^'12)hy (»+l)(2ft+3)0»-t-2i/). (Solved). 


3. Simplify— 

159 (g-t)« - 

rth^«(n — 6)“ .li(a — t) — 

4. Find the 6 . 0. M. of — 

1 and.'5* + 53*-p2a9— 4®— 1. 1. 

5. Extract the square root of— 

(ffl-i-j!r'^)*-2(m- + iB ^) + 3. 1. 


7 


Ans. 


7 

.ine. 

Ans. 


6 . Find the cube root of 9 

27ffl<'-108aS+171»t-13Pfl!S + 57«;«-12B+J. ufl-4ie^l. Ans. 


7 . Shew that 10 

(it® — ijs)3 -V- (ys — txy + { 2 S —ii!y)s „ — ]iz){ys — rB)(i8S — ay") 

is an ex aot square. (See Solntions.) 
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8 . If 0 ^= 6 ’, shew Solauons.) 


9, Solve the eqnitioas — 

„ r— 4« r — Sff e-rPfl ^-i-Fa 

W 


11 


20 




c-3« • c-4ff~s-4ff ‘ 

c=l OTg=.-^%yg. Ans. 


(ii) g*-5-^+r+l-=4 

i? 


10. If a and ^ are the roots of the equation sS—i'»-l-?=0, 7 

prove that the expression a*— pz+j is identical with (s— a) 

(z— 3)' 

_ !1. If of two numbers of two digits the sum is V of the 7 
difference) and the nnmbers consist cf the same digit s'rerersed, 
find the nnmbers. ^1,18. At>s. 

12. A man bought a number of pieces of cloth for iS2 and 9 
sold them at £4 It's each, thus gaining as much as one piece 
cost him. Bow monj' pieces were there? 8 pieces. Ans. 


EATUBDAT, 20th DECEMBER. 


[10 A,U to 1 T.SI.l 

MATHEMATICS CVOLTJHTAHYl-PAPEE II- 
Euclid. 

1, Enc. 1. 32. 

, lighi-angied triangle, if one of the acute angles be 

oouble the other, proTe that the square on the greater of the 
siric-5 conwining the right angle is three times the souareon 
the les»r side. 

3. In a given str.right line, find a point such that the per- 

straight lines which 
*tttei..ect shall be equal. [Sw Btfintionsl, 

A, Enc. ir. 9. 

Enc. III. IS. 

Ecc.lII.32. 

“""I®® extemaliv at A ; shew that 

the Eqn.ire on the comaon tangent (not at A) is tousl to the 
rectangle contained by the dismeters of the circles.* 

are ^wn to a circle at the opposite extre- 
f« of adrameterwhirli nnr i-f? ^ .vt.j 


8 

9 


9 


10 

7 

10 


8 
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10. Oiroiimscribe a regular pcn6agou about a given circle, 9 

11 . If from any p rint in the cirourarerenoo of a given, circle, 12 
straight lines be drawn to the four angular points of an inscribed 
aqua-fl, the sum of the cqnares on the four straight lines is double 
the cquare on the diameter. 


iS93 9^. 


MONDAY, 4T0 DEOEMBSB. 

[10 A.M. TO 1 P. M.] 

Ariilimatio. 

Gotind VirHAfi Kubkpbay, B.A.' 
BAMEntSBXA Sakhabam Athava!:<e, M!.A< 


1. 


Simplify : — 


(0 


_-L~ TsJ" Tr~S 
a-Cf-tWr-i) 


(ii) (2| of *>-T-(2-5ax'3l'48), 


2. If the third satellite of Jupiter bo *0301815 of the mass 
of the planet aud *02917 of the mass of the Earth, find the mass 
of the Earth in terms of the mass of Ju 2 )iter. 

8. A steam-eigine of AJ horse-'povrer, rvorkiug 51 days of 6 
hours, consumes 23 tons of eml ; how much coal -will be con- 
sumed by a 17 horse-pou'or engine working at the same work for 
3 days of 8} Lours P 

4. At compound interest, the interest on a certain sum for 
the first year is Bs. 1 15 13a. 4 p., and for the second year 
lie. 153 2a. ; find the interest for the third year. 


7 

8 

8 


5. A man built a house and sold it for £830, losing 4 per cent. Q 
by the transaction ; what did it cost him to build ? If he had not 
sold it, at what rent would he have bad to let it, so as to make 
fi per cent, on his outlay ? 

C. A hare is 509 leaps of himself before a greyhound aud 10 
takes in the same time 4 le.aps to his 3, but 2 of the greyhound’s 
leaps am as much as 3 of the hare’s ; in how many leaps will the 
greyliound catch the hare P 

7. Two rods, each a foot long, are divided, — the one into 10 10 
equal parts, the other into 11 equal parts. They are placed 
bide by side, so that the seventh points of division in each coin - 
cldc. What is the distance between their extremities ? 

8. "Two tiains, 92 and 82 feet long, respectively, move with 10 
uniform volocili-'s on parallel raiW in opposite directions and 
pass each other in seconds ; when moving in the same diieo* 
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lion, with the naino volooities ns before, tbo faster train passes 
t lie other in 6 seconds j find tho rato at winch each moves. 

fl. Express <^(‘0't<t8} nsa docimni of i^/('0&T5). 10 

Provo that -^(-037) «='S. 

10. A snail olhnbs over n slippery wall 20 foot Ingh ; ho 10 
orawls as fast ns ho can and asconds 3 fool in a day and sloojis 

at night, during whioh ho slips 2 foot i tho inst mt he niTives at 
tlio top, ho commcncos to dosoond tho other side, orasvling by 
day as fast ns ho can and rosting'by night ns before. How long 
s%il] ho tako to ariivo at tlio bottom on tho other side ‘t 

11. Tho difltoronoo botwcon tho incomos dorivod from invest* ID 
mg a certain sam in 6 por cent, stock at 137 and f>J per oeijt. 
•siock at 133 is fit 14s. Find tho amount invested and tho 
inoomo rcsnlting from each inrostmont. 


1883-94. 
rilTDAT, 0TH DECEMBER. 

[2p. M.to5r. SI.] 

MATHEMATICS (VOLUNTAKYJ-PAPER I. 
Algebra* 

1. Find the factors of: — 

(i) ff4+4A‘+2rt3jv. 

(ii) rt»il>-e) + 6a(c-o)4rs(n-b). (See Solutions). 

2. Show that tho sum of tbo co*oiIicicnts of c* and in tho 

cube of 1 -*+arS+a,i is zero. 

10^1 Delermino tho vnlncsof c whioh mnko 3 !b*'+(b- 4 and 
lJ**-S»+e have a common iac.asuro. (c=-7or-28). Aik. 
4. Simplify — 

2ffl''+29«:S+(53*+24 Br* + 6a’+2 

2(1:3+25**+ lliB-ia' 


2*s+x-l 


Ans, 


5. If (i*+i/+s— 1 


7 

7 

7 


8 


8 


'^2(l-(rXl-j,xl-0» show that 
+ + Solutions). 

6. Provo that — 

(ffg- ?<*)»+ (6*-~fgp +fei>_g8'>a 

(a- 6)* +(5-.c)s+(c':::rSp'~ tlD+OCf +«0- 
-Visible by ,r3-«* when n is an Oven integer. ^ 
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8. Extract the square root of— ® 

o^- 8 s-+ 203 - 22 a^+ 2 Sa!- - 103 ^+ 9 . 3 *- 43 ^-{- 23 ^ tB. An's. 

9 . PindtheouheroototS3'’ + 12 s ’+ l 83 ‘+ 133 S + 93 *+ 33 + l . 9 


Hence solve the equation Ss'* +123*+ 183 *+ 133 *+ 93* + Ss = 7. 
(Vide SolntiopB.-) . 

10. If 3 + j/+s = 0, prove' that _ • 

ar(jf-e)2+yC=“®)®+®C»-y)®+®^lt*-®’ Solutions.> 

11. Find a number of tvro digits, such that, if it ^0 di'nded 10 
hv the product of the digits, the quotient is 2 ; and if he 
added to the number, the order of the digits is reversed. 3^ Ans. 

12. Shew that the equation rt3®+iaf+ (<=0 cannot have more 23r 
than two toots. 


Make the quadratic whose roots ate 


s/17+n/5 

3 


and 


4 

N/iV+,yS 


and reduce it to its simplest form, gr® — 2^ 17z + 4 arO . Ans. 


X8£>3-S-a: 

SATUBDAT, 9th DECEilSER. - 
[10 A.II.- to I P.M.] 

MATHEMATICS (VOLUNTARYl-PAPER I'L 

Euclid* 

1. Euc. I. 44.’ 8 

2. Find a point in the diagonal of a square' produced, from 9 
which if a straight line be drawn parallel to any side of the 
squaie and meeting another side produced, it will form, together 
with the produced dii^onal and the produced side, a triangle 
equal to the square'. 

3. _ If a straight line be draWn from one of the aoato angles 9 
of a right-angled triangle bisecting the opposite side, the square 
upon that line is Jess than the <!quare upon the hypotenuse by 
three times the square upon half the line bisected. 

4. Eno. II. 11, ^ g 

5. The squares on the diagonals of a trapezium are together 13 

equal to the sum of the squares on its two oblique sides with 
nom) oontaiued by its parallel sides. (See Solu- 

6. Euc. HI. 22. 


7 
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_ 7. _ ADO f) is a qnndrilntoral inscribed in a oirolo, anil the oppo* X4i 
Bite sides AB, J)0 are pro<iuced to meet at P, and Cfl. to meet 
jit Q\ if the oii'oies ciroumscribed aboat the triantilos PJlC and 
Q41! intersect at R, show that P, R, Q are oolHnear. {See Solutions.) 

8. If from a’ 13 ' point nrititoiit a circle a tangont and a Bcoant 10 
bo drawn, the roctanglo contained by the whole secant and thd 
pait of it w’uhout the circle shall bo onual to the square on the 
fansent. 

9. Enc. IV, 10. 12 

If*. Euc, IV. 10. 10 


XS9-3:. 

MONDAY, 3nn DECEMBER, 

1, Arithmetic. 

RAMKUISHvA. SAKH.VBtM ATItVALE, M.A. 
K. G. Deshpasdu, n..V. 


1. Simplify- 


l-iRi‘--(!l 211_,^l.r.'>x*637 
19-5- li-s^ 212 • 


12 


In an examination paper a question was printed thus 
“Add together - 1 , ^ “If, ^ The-answor roanired 

0 13*«o * 

■was J-J, l^cqniicd tUmnUsIng donomhintor. 

2. What is meant by the G. 0. M. of two or more fractions? 
Find iho G. C. M. of 

8. Express the square root of 4>3rr qrs., ns tbo decimal 
of a ton. 

4. The minute hand of a oloek oa-crlakos the hour hand at 
iiitortals of W miuutos of true time. How ranch .a d.av does tho 
t'locK pain ? 

5. Tho outer ami inner boundaries of n grntoi path are 
squaicB, an I the path is 4 ft. wide. Tho side of tho square 

yards. Howr muoh would it cost to 
m.ivol the path at Is, Od. a square j'nrd ? 

..nm 1 ^ 120ft. long starting from a station passes 

onipietcly t hi ough a tunnel in 5 seoonds. Another train 90 ft 

I'.ieLv tlio same station pissos com* 

trat. * L*' tuniiel in 3 seconds and ovwtakes the fitst 

SeitiPs oM tunnel and tho 

t-iocuies of tr.iins per huur. 

ntePBB^ invested at compound interest. The 

uterest for the first yeni is £00 ; for the second voar £03 A t 
be end ortho second year a portion of thenmnoy fs with- 


8 

U 

10 

12 


12 
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drawn, and the interest for the third year is thus reduced to 
.■£56 3s. Find the amount withdrawn. 

8. A starts in tiade with a capital of £624} after _ 4 months 10 
n joins him with £1,728 ; after two months more G joins them 
with £312. At tho end of the year from the commencement 
the profits are £316 Cs. 8d. How should the pi'ofits bo divided? 

9. Tho real cost of an aiticle is 65 per cent, of the price at 8 
which it is marked for sale. It is, however, sold at a tr.ade dis- 
count of 25 per cent. How much docs the seller gain per cent? 

10. Tho investment of a certain sum at S per cent, produces 10 
an income of £301 13s. A portion of the capital is withdrawn 
and invested at 5 percent. If this produces the same income 

ns the whole formerly did, find the amount of income 
drived from the whole when the new investment has been 
ejected. 


FRIDAY, 7th DECEMBER. 


Algebra (Voluntary). 

1. Write down the co-efficient of c® in the product of— 8 

aas’ + iai® — eai* + ca® +/» — h by * + 7a® + w , 

without actual multiplication, and state how the result is 
obtained. * Iff+ol-j-mb. Ans. 

2, Simplify — 

ax + bij a^ — hj ' a*iB*—bhj* ■— 


8. If an erpTCBsion involving a vanish where a is put for a 
wherever a occurs, then the expression is exactly divisible by 
SB— a. Shew that a®" —a®" is divisible by a±a when n is a 
positive integer. 


4. 


n;+l+i 

aba o+t+c 


, prove that 


(Fids Solntions.) 


a® 6® c® a®+6S4-e8' 


10 


8 . 


5. The jy. 0. F. of two expressions is 7 and their L.G.M. is 8 
a®— 10a®+ lla.+ 70; one of the expressions is a®— 5a— 14j find the 
other. (Sea Solutions.) 


6. Solve— 


(0 


a-<T ^ x^b j x—e 2 2 2. 

bo ea ah a b e 


10 

a- gd- 6+ c. Ans. 


(ii) a(«:^l)(a-2)>-3) =9.8.7.6, 9,-6, = Ans. 

2 

7. Find the otiho root of 3 

l,-9a®+33a*.-63aO-i-C6a‘’-3Ga®®+8a®®. l-9a®-i-2a\ Ans. 
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8, Solve the equation — 

Ca-a)* + (y-i>)*=0 CSoaSoltttions.) 

The Bum of the squares of the ages of 2 persons is 33 Umes 
the sum of the ages eight years ago* A\ hatare their ages ? (Their 
asos are eqoal|t.e . they are eac h 16 years old. Atis. 

9, A anti B walk from to Q and back. A starts one hour 12 
after B, overtakes him 2 miles from (f, meets him 32 minutes 
atterwards, and arrives at P when J3 is four miles off. Find the 
di^tanQC from P to Q. 

10, (i) Shew that if the roots of the equation— 14 

(6* + b'»)3* + 2(rtb + a'b‘)»+ + ®'* = 0» 

bo real, thej* will be equal. 

(ii) If the roots of the equation + qa+ 1=0 be equal to 

^ and 1, what are their-numcrical values ? <1=1, P= —3 . Ans. 

P 2 


SATURDAY, 8th DBOEMBBB, 

Euclid. 


1, Euo. I. 41. 7 

P is a point within a parallelogram ABOD. Shew that the 7 

Sum of the triangles .4 PD and RPC is half the parallelogram 
ABCD. (Sea Solutions.) 

2, DeGne a median. 10 

BY and CZ, two medians of a triangle .4BC, intersect at 0, 

Prove that B0 = 20Y. (See Solutions.) 

3, Euc. II. 13, 3 


The base BO of a triangle A BO is hiseoted in P. Shew that 
square on AB+ square on AC, = 2BquQre on BP+ square on AG. 

(Sec Solutions.) 

4. Euo. III. 3, 

In a circle of ratlins 5 feet, P is a point 8 feet away from the 
centre. Draw a chord that shall be bisected at P, and find its 
length. (See Solutions.) 

_ 5. Sbew that it is imprsaible to solder together two unequal 8 
fircular rings at more than two points, 

6. Euc. 111. 31. JQ 

AB is a diameter of a semicircle, T) and E are any two 10 
points in the oironmfereiioe. If the ohmds joining A and B 
with D and B each way intersect at F and 6, prove that PQ 
- pioduced 18 at right angles to AB. 
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7. The base BO of a triangle ABG. touches the inscribei 12 
circle at D ami the oorreaponding escribed cirole at D'. Shonr 
that DD' is eqnal to the difference of AB and AG . 

8. Inscribe a regular pentagon in a giren oirole. 12 


XS9 5 

MONDAY, 2nd DEORMBER. 

Arichmetic. 

K. 6. Deshpasdb, B.A. 

Lieut. A. J. Peile, E A. 

1, Simplify — 0 

S| of -2x2 57142B-l-^fe+ 1-285714 

1-13 01 

(-005185)3 
^ ^ (18-5)3 • 

2, Two punkhas swing side by side. One makes 114 com- 10 
plote swings in B minutes, the other makes 208 complete swings 

in 7 minutes. They start swinging together: how long will it be 
befoie they start on their swing together again, and how many 
swings will each pnnklia have made ? 

3, A onbical tank holds 597 16040 2’461 cubic inches of water: 10 
End to 5 places of decimal what decimal of a mile is the side of 
the tank ? 

'4. Two kinds of sherry are mixed in one cask in the proportion 12 
of 4 : 1 and in another cask in the proportion of 6 -. 5 respec- 
tively. Find how many gallons should be taken from each cask 
to get a mixture of 10 gallons containing 7 gallons of the first 
sherry and 3 of the other. 

5. If 86 Indian workmen each earning 6 annas a day can do 10 
the same piece of work in 25 days that takes 20 English work* 
men each earning Ss. Gd. a day, 15 days to oomplete. Taking the 
value of the rupee at Is. Id. determine which olasa of workmen 

it is more profitable to employ. 

If a piece of work done by Indian workmen coat Es. 8,000 
what would bo the cost in £ of the same work done by English 
workmen. 

6. A cistern has 3 pipes. The first two can fill it in 4 and 5 10 
hours respectively, the third can empty it in 2 hours j* if the 
pipes he open in order at 1, 2, 3 A. m., when will the oislern he 
empty. 

7. A person borrows £1,261 at 5 per cent, compound interest; 12 
he wishes to pay out the loan with 3 equal yearly instalments, 
commencing with the end of the first year. What ought he to 
pay yearly to effect this '( 



22 THE rNIVEUSlTY BCHOOE IlNAt EXAMINATION. 


8. A person invests £10,000 in the 3 per oemts. at 75 and n-lien 8 
thev rise to 78 lie sells and invests the prrocoeds in shares at £203 
which pay £8 a shaie. Find the diiFercnce in the income* 

9. A and B rent a pasture for £132 a year. A puts in 200 12 
sheep and B pnts in IRO sheep. At the end of 6 months they dis- 
pose of i their stock and allow another man G to put in 120 sheep. 
What are their shares of the rent. 

IjO. A tradesman honght good« and sold | at a profit of R per' 9 
cent. On the remainder he got 10 pet cent, j hie total profit was 
PiS. 114. What did he lay out ? 


FEIDAY. 6th BECEMBER. 
[2 T/M. TO 5 p.st.] 

Algebra. 

E. G. Deshpaxoe, B.A. 
Lieut. A. J. Peile, R.A. 


1. Simplify— 

'}/* — IK-rs® ffi® 




i)t7t;t 

\ y s/ys s» ey 

S fgg-t-yax-a), Ans 

S. If o + fi = .v, n-*b=t/, express in the terms of a and i». 

Hence Gud the s-alne of (5002^3— (199S)®, (Seif Solutions) 

.3. Ifa -kj = b+-i = l, prove that = land a&s-i- 1=0 
(See Solndons.) 

4. Find by resolution into factors the H. 0. F. of — 

a'— .yo, as-j,s, ci 2 -yia. gg-yg . .4«s. 

And the L.C.H. of— ” 

B^-rbaa~ + 20a"e^l^a’>, is^—lDe’x—lGa^, .r3-f2aa,3— -lo*®— Iff*. 

(s» — ingg^^gg 4ggj 2a). Ans. 

5. If m and n ho any positive integers, prove that (b™)" = {s’"" . 
Find the 6th root of— 

1 T 6rt + 9a® — I0a3 — 30«‘ + Co’-f 41c ’ — Gc'^ - 30a’ + lOo® - 9oi® - 
Cfl“TOi®. 1+9-0®. Ans. 

6. Solve the equations ' 


a b 
(0 + 


n— e 


»==0or =^^^\An5. 


sitO a^rb is+c— ^ c+t-f'C' 

(ii) 0./-r)Cis-ri/) = 22 ; Ci»+y)(5;-v) = 33 ; (®-y){y-s) =S. 

a) = 7j_p = 4; rs=2. Ans 
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7. If a and 3 be the roots of tlw etiiiation na* +53-5-0=0, find 
the value of b - 5-3 aad o3 in terms or the co-efficients. 

If o and ^ be the roots of the oqnation 33«-6s+3=0, form the 

equation, "whose roots are %■ 

P o 


S. Find Tvheu e*'+63«+cr*+d3+cis a perfect square. Hence, or 
otherwise, find the valueofa which will make«*+233 + ns*+4c4-fr 
a perfect sqcare. a=I Ans. 


9, Two travellers, -I and B, set out from t"wo places, P and Q , 
respectivelv and travel so as to meet. When thev meet, it is found 
that A has travelled 30 mile« "more than B and that A will reach Q 
in 4 days and B will reach P in 9 days after their meeting. Find 
the distance between P and Q. Distance = 1 aOmiles i rate o f walking - 
dsl5 miles, B=I0 miles, per day . Ana. 

10. i number consists of two digits whose snm is 8. A second 
number is obtained by reversing the digits, if the prodnet of the 

ntunbeis is 1835, find the originju nnmbecs. 53 and 35 4ns. 


Euclid. 

2. Any ttvo sides of a triangle are together greater than 14 
the third side. 

In any triangle ABO, the two side AS, JC, are together 
greater than twice the line Joining the apei 4 to the middle 
point of the base BC. 

S. If the square described on One of the sides of a triangle 8 
be equal to the squares dracribed on the other two sides of it, 
the angle contained 'bj these two sides is a right angle. 

3. The straight line Joining the middle points of any two 10 
sides of a triangle is parallel to the third side and equal to half 

of it. 

4. Prove any theorem of Euclid which corresponds to the 10 
algebraical formula («+cXu— 

5. The angle at the centre of a circle is double of the angle 8 
at the circumference on the same side, that is, on the same arc. 

6. If .a straight line touch a circle, nnd from the poinc of 9 
contact a straight line be drawn cutting the circle, the angles 
which this line makes "with the line touching the cirole shalf bo 
equal to the angles which are in the altematescgments of cirole. 

7. ABC is a triangle having the angle 4 aente. Prove that BC U 
is !(ss than 4 fi*-h4(^ by twice the square on the iangeut drawn 
from 4 to the circle of which BC is a diameter. 

8. Describe a circle touching one side of a triangle and the 8 
-other two sides produced, 

19 
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9. Let ABC be a triangle in a oirole. F tbs centre of the 12 
inscribed circle, Q the centre of the escrihed circle; PQ shall be 
bisected by the circumference of the circle in which ABC is 
nscribed, 

10. Inscribe an equilateral and cqniangular hesagon in a 10 
given mrcle. 


X896. 

3IONDAT, 7th DECEMBER. 

[10 A. H. TO 1 F. ai.] 

Arithmetic. 

K. G. D£SEPAM>r., B.A. 
liiEtrr. A. J. Peiie, B.A. 

3. Simplify:— ■ 

i of 2«179— S of •8<i84 ^ 

5 5l'^44 

& property worth £1,237 lOs. is divided among four brothers; 4: 
the eldest obtains *27 of the property, the second *27 and the third 
*27. "What snm docs the fourth receive. 

3. Three persona start to walk round a choular tract in the & 
same direction, at the rates of 60, 80, and 100 yds. per minute 
respectively. Tint the end of 2 hours they again fiod themselves 
together what is the lenght of the track ? 

3. Shew that n/2 lies between ^ and 4^. g 

Shew whether it is possible to put a cubical case whose content 

is 4019*679 cubic feet through a square hatchway whose area 
18 37791'S square inches. 

4. The cost of tiling a verandah, 3 ft. broad all roand a ' Q 
square room is Bs. 304 at the rate of Ks. 3-5-4 per sqr. ft. 
What is the size of the room ? 

5. A person goes out between 9 and 10 o’clock and returns 12 
between 10 and 12 o'clock when he finds that the hands of his 
clock have esaotly changed places. What was the time when 

he went out and how long had he been away ? 

6. A merchant bought goods at 16 guineas a cwt., andby 10 
retailing at 3?. 8d. per lb. made 10 per cent. more than if he had 
sold the whole for £151 lOe. V/hat weight did he buy ? 

7. A person arranged with his broker in London to pay a 9 
sum of 7990 roubles through Paris : he pays the broker when 
the exchange between London and Paris is‘£l = 23*60 francs and 
■4jetween Paris and St. Petersburg 2*40 franca = 1 rouble. The 

'kcr delays the remittance till the exchange is £1 = 23 80 
•’-s and 7 fiancs=3 roubles. Find the broker’s profit or low. 
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2o 


8 T5ro Sams ot moner amamaSng to £1,946 5s. ■were 10 
ins-ested, the smaller at 4 per cent and tae larger at 4| per cent- 
oer aaauia. As the ead of IS months the simple interest on. the 
fsfo sums amoznted tcgsther to £123 4«. lOJd. YThat •c’ere the 
tHX) snmsr' 

9. A snm of money lent at eempoand interest. The nrsi 12 
yearns interest sras £S1 Sr, and the third rearms is £i09 iSr. 

What is the snin and the rate o£ interest 

10. Ho'h’ much in the SJ per cents, at I05| (brokerage ^ 10 
per cent.) most be sold out to pay a hfll of Es. 1.751 nine 
manias hefcse it is dne, rate of interest being 4 per ce^, i 


Algebra (yoltintary). 

FfilDAT, llTH DECEHBES. 

1. Simplifr— 8 

(<r-P4-cXff-rh— o) , (a4-li— eX— o-r54-c) . C—a-j-h-j-cXa—o-i-cy 

(e-bXa-c) ' ^-ciCo-e) ' (c-^Xc-^}- 

2. Find the algeh’sical erpresdoa -erhidi when divided by 3 

a*-r s— 1 gives a®--Ss*-t-4r— 7 for the qiaodent and ILb— 7 for 
the remainder. a*— 2r«-. £/«, 

Find the factors of (xS-f-4s-rS)*-r &(>s +4x-J- 6)-f £r* and of 3 

(g4-2x.r4-i>yf5x-^8). Ap 

(G4-&-e-f-flyq-^o4-c-gXf-i-d-c-6Kr-i-d-i-a-h). Jns. 


3. Kay=ct<«'i*h}andc*—sy-r^=e*-f-i® prove that— 10 

CS«Sola«onsO 

4. ££ 15. and a are any iMsifive integers prove that- e”Xc^ 8 

Find the valce of (s*" -{-IXs** — s**— ^ .fl) 

5. Find the sqtzare root of 3 

G. Solve the follotring eqcstions Q 

Ars. 


0). _ K54-3fe 


a-rh ■ s-rG 


ff=- 


jf-y 


(ii). a'vp4-r=C-fh-rC5nx-rcy-rcr=bc-f«:-S-GJj(b— c>r-f-Cc— c) 8 


w-rCc— 5)r=0, 


a=^:n^ll±£; r= 




Ars» 
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Find the condition that one root of the equation— 8 

na;® + 6®+ c = 0 inaT he n times tlie other. 1)®. Anf. 

8. If Z he real prove that?^~^*—^- co» have no value 12 
hetween 5 and 9. 

9. If there were no stoppages, it would tnte half ns long to 10 
travel the distance from A to B bj rail-road ns by coach ; but 
three hours being alloweil for occasional stoppages by the 
former, the coach will travel the distance all bnt 1 5 miles in 
the same time ; if the distance were two-tbirds as great as it is 
and the same time allowed for Baiiway stoppages, the^ coaob 
would exactly take same time as the train ; what is the clistanoe 
between A and B. 

10. What is the price of eggs per dozen when 2 more in a 10 
shilling's worth lowers the price a penny a dozen. 

9d. per dozen. An?. 


£nclid. 


SATUEDAY, I2th DECEMBBE. 


1. ABOJ) is a quadrilateral frame loosely jointed at the 9 
coiners. A diagonal bar AO will make the jlrame rigid. Prove 
by Euclid tliat this mast he so. 


2. Enc. I. 32. 6 

The stroight line joining the middle point of the hypolennse 9 
o' a right-angled triangle tp the right angle is equal to half the 
hypotennse. 


3. Bisect a triangle by a straight, line drawn through a 10 
given point in one of its sides, 

4. Euc. II. 11. IQ 

5. Euc. Ill 15, 

C. Euc. III. 33. 3 

7. The opposite sides of a qnadrilntcr.al in a circle are pro- 10 
cliiccd to meet ; prove that the biscotors of the angles tbps 
formed are pcrpandicular to each other. 


8. Eno. lY. 6. 

!». ABC is a tri.snglo and 0 is the point of intersection of the 
1 erpeiidicnlats from A, B, C on the opposite sides of the 
® which passes throngh the middle point- of 
. , OB, 00 syill piws tlirongh tbo feet of the perpendioulaie 
and through the middle points of tbo sides of the triangle. 

' w ® «o“8trnciion, without the proof, of ft twelve- 

led regular figure in a circle. 


9 

12 


8 
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ISST. 

Monday, 6ih Decembes. 

[XO A.M. TO 1 P.ltJ 

Arithmetic 

Lieut. A. J. Peile, R.A. 

Nasayan Balvant Pesdsb, M-A. LL.B. 

1. Define jo'imo nutnler, frnefian, perceniagc, 10 

What are the factors of 6083 ? 

Divide 8'7L4285 by 5*0671428, shewing answer correct to 
four decimal places. 

2. A certain number of men, twice ad many women, and 8 
thrice as many boys earn in a w^efe Rs. 43 6 as. Each man 
gets 3 as. 6p., each woman 2 as., and each child lii. 6p. per day. 

The week oonststa of 7 da^'s. What were the numbers of men, 
women, and children employed ? 

3. It is required to build a terrace 100 ya-ds long, lift, wide, 10 
and 5 ft. 6 in. high, with earth obtained by making a cubical 
tank. What must be the depth ofthe tank if the earth increases 

in bulk 10 per cent, when excavated P (Answer to be iu feet and 
inches, correct within one inch.) 

4. A milkman buys milk at 2^ annas a sedr, dilutes it with 8 
water, and sells it at 3 annas a seer, making a profit of 60 pet 
cent. How much water is in each seer sold ? 

5. It is between 3 and. 4 o’clock. It is observed that the 13 
number of minute spaces between the hands is to the number 

of spaces between them iQ minutes before as 26 : 15. What 
is the time ? 

6. One vessel Contaius 24 gallons of water, another Contains 10 
24 gallons of wino,^ One gallon is taken from each and poured 
into the other. This opemtion is done three times. How much 
wiire and how much water will each vessel then contain ? 

7. A man near the seashore sees the flash of a gun fired on a 11 
ship moving directly towards him and hears the report in 15 
seconds. He then walks towards the ship at the rate of 3 miles 

an hoar and sees a second fiiish 5 minutes after the first and 
immediately stops.^ The report follows in lOJ seconds. Bind 
the speed of the ship in feet per seoond. (Y elocity of sound 1,200 
ft. per*second ) 

8. A leaky cistern can he filled in 5 hours by 30 jugs of 3 10 
gallons each and in 3 hours by 40 jugs of 2 gallons each. How 
much does the cistern hold, and after being filled how long will 

It take to empty itself ? = & 

9. £900 are due 5 years hence. The debt is to he paid by 10 
t ° instalnjenls payable at the end of each year. , What 

ehonid be the value of each instalment, interest being 4 per cent. ? 
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10. A man soils 2J per oent. oonsols at 9G3, and by inrestinsr U 
tho proceeds in shares which pay an annual dividend of £l per 
share, raises his inoomo by 5 per cent. M'hat was the price o£ 
each share ? Brokerage in each case ^ per cent. 


FRIDAY, lOrn DECEMBER. 

[2 r.M. TO 5 P.M.] 

MATHEMATICS (VOLUNTARY)-PAPER L 
Algebra. 

, o ... 1 1 1 1 (o+W+cXc+o) 

1. Simplify - + 


2. TThat quantity when multiplied by 

o-l gives ^s9-»+l+ i+lY >l«s- 

e afl \ lej \ a> 


e 

5 


Find the faotois of (a— &)»+ (J_c)'‘+(c— a)®. 6 

' 3(a-6)(g-e)fc-l). Ana. 

8. Find the G. O. M. of 0 

c*’— 5 a®— 6a®— 5 a+l anda^+Sa®— 2 s®+ 3 c 4 . 1 , 

(a^+ff+l). Ans. 

Find the A C. M. of a®— 4 a?+ 3 — 2/9-i-2y and 0 

ff«-5a+4-y®+3p. (a-i;-lXa-i-y-3)Ca+p-4V Ann. 


4. Find for what xalnes of ji and g, 7n®+6/«®— 40 ;;i»+^>ot_ ^ q 

is a perfect cube. p = y=fi4,. ^^5, 

1 

5. Give the meanings of o-", o®. 

Simplify — 


(ir’- 


6. Solve the equations — 
fil »+» _/ 3v+ff+c \® 

B+h \2a+6 +Cj/* 


B = 


ni—e^ 

2 c-o-i* 


. A«.». 


.AtU. 


(ii) 2+^=1 ; ) 

IB y 2 I 


5, c_4b+n_ ( 

a>=a 

a"^ s 4ij ’ r 

>1=1 

c _ a _2{?+ah \ 

s =c 

s 46s ' ) 



6 

9 


. Ans. 


00 ® 



ThS tJKIVERSITV SGHOOI. FIjrAl. -ESAMlXATlOX, 2*) 


y. Shov7 that the equation «3-+bs-rc=0 cannot have more 6 
than friTO roots. 

8. DivideI2 into tiro parts so that the sum of their squares 8 

may be the least. 6 and 6.~ J.7is. 

9. A person \ralk3 from X to B, a distance of miles, in 2 13 
honrs 17^ niinutes, and returns in 2 hours 20 minutes. His 
rates of walking, in miles par hour, are, up hill, down hill and 

on the level, 3, 3J and 3^ respectively. Find the length of 
level road between A and B. 4^ miles. Ans. 

10. A and B'can do a piece of work in 14|. days. X alone 8 
candoitinl2 days le's than B alone; find the time in which 

A alone can do it. 24 days. Ans. 


Saturday, 11th BECEsraEp.. 


[10 A.M. TO 1 P.M.] 

MATHEMATICS (VOLUNTARY)— PAPER II. 

Euclid. 


1. Draw a straight line at right angles to a given straight 6 
line through a given point without it. 

From two given points on the same side of a given straight 8 
Imo draw two straight lines which will meet at a point in the 
given line and make equal angles with it 

2. The opposite sides and angles of a parallelogram are eqnal. 6 

3. Divide a straight line into two parts so that the square 10 
on one part may be double the sqnare on the other. 

4. Describe a square that shall be equal to a given rectilineal R 

figure. ® “ 

The Largest rectangle, thesnmof whose sides is given, is a 8 
sqnare. “ ^ 


5. In a parallelogram, the sum of the sqnare>» on the sides 
IS equal to the sum of the squares on tlie diagonals. 

. opposite angles of any quadrilateral figure 

inscribed in a cirole are together equal to two right angles, 

(b) State the converse. 

♦vJ’ oi-cle» equal angles stand on eqnal arcs whether 

tnoy os at the centres nr circumferences. 

Describe a circle catting tho sides of a given sqnare in ei^bt 

^tT^on*°°^ angidar poims of a regular 

8. Inscribe a regular pentagon in a given cirole. ^ 

the 


10 

8 

e 

10 


8 


30 THE university school riKAli exvmination. 


SOLUTIONS. 

Arithmetic. 


1889. 


2)1260 

2)10384 

2)ti30 

2)5293 

31315 

2)2646 

3)105 

8)1323 

6)35 

3)441 

7 

8)147 

• 

• • 

5) t0123 

6) 8083' 
3)1617 

.• 7)539 

tho factors are 2*xS»x5x7. 7)49 

7 

the factors are 2^ x 3» x 7®. 

7)77 

11 

tho factors are 3 X 5* x 7* X 1 1 


theff. 0.i!f.e3x7=21. Am. 


2. Suppose I bay 49 nuts, then by BoUJng half o! these at 24 a 
penny, j.e., 48 for 2 pence nnil the rerooining half at 3S a nennr. i.c.. 

The Araotioti, 


60for2poDCo, Igct Rs.^i^+^'tsEs 

50 / 


4803 _j{^ 2401 


2401 


2400 


1200 


IS in Its lowest terras /.the least number by which it must be 
multipliea 80 as toibeoome an integer =1200 .-.the least snm I must 
receive = Bs. 1200 x least number of nuts I buy =1200 x 49 = 
68,800. Am. 

49 jinta i 68,800 V. 2d. =£10 G.V. of nuts. Ans. 

58 800 

— ^ =29400. 24 nuts j 29400 nuts:: Id. : 1225 d., 3.F. of half fho 
number of nuts 

nuts 26 : 29400 nnts Id. = 1176d. B.P. of the remaining half 
total S.P. =1223d.+lir6d. = 2401d.; but 0. P. = 24O0d. 
the gain = Id, Ane. 
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(50 — 48 = 1 2 grapes -vrere ffivided between the two. The second 
eats 48 grapes in 2 min., «.e., 24 in 1 min. ; if they eat grapes 
at equal rates, 48 would be consumed in I min. 

Hence 48 : 12 lniin.;=^ min. 

.% they would have got away in 24 min, Ans. 

How, had their respective rates been 15 and 24 per min., they 
would have finished 39 grapes in 1 min. ; hence 12 would have been 
consumed in min. they would have got away in 2-^^ min. jdns. 


4. Es. V X 4? X fix V X ¥ = 26. Ans. 


5. 


„ 1 1 122 37 X 75 254089 61 

5^37^^ 55 ^ 23099 ^ 4x 249 


6. Int. minus Di8.=Int. on Die. 

;g71 iCs. 74d. Int.-£63 17s. Od. Di8.s£7 19s. 7id. Int. on £63 17?. 
£7 19s.7U=£ Vlfe’; £63 17s =£JS»-r£7 16s. 75d.=£ 

! £44^8 int. 6nm=£574 13s. Ans. 

How, £71 16s. 74d. is the interest on £574 13s. for two years 
at the required rate. the tates64y« Ans. 

) s=p» "Where B, n, A, P represent respectively the 

YtTTviTiav* 


rate, number of years, amount and principal. 


1 u u Ou* 


How, we are to find out what power of sx ig lioii 
linnjoXw^XaT'-Tii* divisio;! here is performed tyro times * 

lessSu £^^ nuite of pmiod, ^ which remains 'is 

less tnan^ .. £4j-.£l=£.^ is the interest lor the remaininsr 

ei f»l ye.r.'S^ 
*-TTnr • *■* .. 1 year* ^ year the total pei-iod t=2^ years. A«s. 

®.' ^®^^“,^®%H^=^>readthanai=lengtfa. 

• '?Zh sq. yds,, area of floor. 

.. (Xoa^ .. 25 x 5 = V 26® = i^ 

^w, 2A(5+2l»)s=7*0 sq.yds. yag 

o;i.l000:3oi^i i g. ft, « 10 * 111 , . f, 

“ eieooo" 

j^g-i I I B7l 


fOU 


7 10800 

1S09 

3P2HJ711 

216 

86111 

12109 

49 

84763 

1 1348711" 

1 1346700 

2011 

1348711 ' 


T.348711 



- 1^216000 =60 

the length of the edge 
» ft. = 10-44 ft. A«s. 
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10. Let Ko. 1 Ijo the gro<.8 income 

Ko. 1 — 4 j)ies = l{)2— 4=18S picas: Rc. the net income. 
Ks. {I : Kb, 4^ Ke. 1=118. <iV gross incomo. 

Kb. V" • Kb. 4 Rs. 100 Bum inecsted =B8. *-5J®=87-j?r price of 

4 jHit coiitsN Atts> 


1S80. 

1- (*><5 i)+(AXtiX -fx - vi-(Axix -5 X *t*)« 
e «>+ 9-C- V) = *4*+ 9+ = ‘I’ Ana. 

2. ■rtfjX»?S“x^%^’^= •f«‘3’'*?2"XTeinxtt5»«^-;?2=rSff 

“ibiia 

• 1 nA««.ilkA 4*1# 

nnoq vSni 

3. 1 metre 1 11220 metres “39*30 Inches =1—1— ^ inches. 

= 15^*3 mUea pet Ut, Ans. 

4. (iS-iJ) of iiropoity=£17 lls. 2d.=£V*</ 

.*. ■gi'g of the property = 

.*. the whole property = ®-^J5/x*}®=£— J-*® =£0672 3s. 4ri. Am, 

5- (440 X V)y^ B '• ” 22 X 32 hrs. = 73 X 3G hrs. 

Of 4 men, 2 work 8 hrt'. a day and 2 work 10 hrs. a day. 

altogctljor they woik for (2x8) +(3x101 or 30 hr*. 

Hence they take or 73 days. Am. 

80 ^ 

G. £678 8s,- £38 8s. = £040. 

£040 : 100 1 

yrs. Ij s 1 ^ •I£38'£ = 4‘/,. .4ns. 

7. 8) _1000 

3) 333-1 


3) 

111-0 

3; 

37-0 

3) 

12-1 

3) 

4-0 


.*. (ho i*eqnired numl)er= 

3« S» 3* 3» 8* 81 3<> 

110 10 0 1,tho small figures above 
shon’ing the 'local value of each digit 


1-1 

,*. the weiglits to bo sclecteil arc — 
lx3«+lx3s+lx3®+Ix30=3“+3»+3®+l. Ana, 
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8. N/l2U8-88j8379035 =34*76905. Ant. 


154 


1623 


7500 

616 

8116 

16 

874800 

4869 

8796S9 


160*103,007 
123 
35103 
32404 
26390 >7 
2G39007 


|5 43 




9. The factors are 23x3*x?®and 2*x3^x5®. Ans. 


, 10. 2^ and 3^^ =2“ and 3^=/^23 and v 3» =A^S and 

.*. 3^ is greater than 2"^ and 3^= 2^ nad S'*® =42/2* 
and ^3® =^{^236 and 42^243 2^ is greater than 3^ 


11. Each has to pay 4 of the rent for 4} months. Haring 11} 
months each of ^ and B has to pay ^ of the rent dae for the periofl. 

* During the remaining. 8 months A has to pay the whole of the 
rent due for the period. 

12 months ; 4J^ Es ^®/®^=Bs.l87 8 as. each pays. 

12 months : 11} ;; Bs. is^=Bs. 718 12 as. each of A .and B pays. 

12 months : 8 ;; Bs. loOO=Bs. 1,000 .4 pays. 

Hence A pays Es. 1000+ Bs, 718 12 as, + Es. 1S7 8 as. 
«Bs. 1906 4 as. B pays Rs. 718 12 as.+ Es. 187 8 as. = Rs. 906 4 as. 
and G pays Es. 187 8 as. Arts, 

12. 1140ft. : (I4 }x1760x 3) ft. 1 seo.= br. 

1 hr. : hr. 10 miles =-}^ miles or 96s ft. Ane. 


xedx. 


1* ; -2142837 - i| 5 ^3®’ 65. a. 

*75 guineas =— s. } iSs. 4d. =^9. 

d 3 

. 2 27 27 ^. 3^40 20 63^20 521 

•• 7^2=7*-’l4^^=y*-4-^7 = 23"* 

«: !I=ll?^.=149.9d..4n8. 

•^8 -7 28 
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2. 2-5 ft. and 2® J ft. 
B:l^al54?. yl7W. 


v," ft. And 'iV ft* 


The L.G.M. of Nufn. 
The f/.O’.a/. of Oon. 


12®2x^^=f»3 stops of the first \ 

’ (• Axis 

1?.®^ X ^ =G<1 steps of tiro second i 
7 l3S • 


3. Lot the distanoo travelled by mil be 1 mile ; then the distance 
by coach= } milo and the distanoo by sea = ^- mile, Dividing 5R0 
in the proportion of 1, J v^o get the distances ; 280 miles by 
mill 70 miles by ooach, and 210 miles by sea. The railway faro per 
mile =1’6"?1428 d. =1^^. the faro per mileby coach sV x 2= ®}’di 
and the fare per mile by sen = V X 4 = 5 Jd. 

the expense of the whole jonrnoy^^d'lOd.by mil, 220<J. by 
conch, and20id. bysca ; nltogothcr 024A.s:£3 ITs. Ant. 

4. 3 oxons!:!! sheep 27 oron=s99 sheep. 

Hence, 99x3+270x7: 99x3 ;; £81 = £11 the first onghttopay. 
the second pays £81— £11 = £70. A»e. 

6. £l*03x £l'01x £1*05= £l'12t7G, amount of £1 for 3 years 

.-. £1*12476 : £2811.^^ £1 =£2504 snm. d«.t. 

0. 12mos. ; 11 mos. :: £V : ^VV* ^®03 11*. 3d. = £'*j‘^“£ 
£(100+®e.V) : *' i<^100 = £878 8s. Ans. 

7. Let £9G bo invested. 


£9G : £96 JJ £3 = £3 interest for the first year. 

During the second year 96+96+3 = £193 aro invested. 

9C : 195 3=£^?/ interest, 

.*. (195+ V-®) or is the amount of £9G at the end of two years. 
Hence £«5}® : £402./5j £96 = £192. Ans. 

8. ISJft, X 13Jft. X = c.ft. 

lo.ft. : ifio. ft. :: 62iibs. = iA^Jb5. = 2G04|lbs. Ans, 

9. lOOqM. ; 49 :: 7 = ®J2. ^‘3+ = ‘foV 

lOOqrs. ; 84 ll = ?rV 
^ lOOqrs. : 133 :: 9 = VbV. 

.. the price of q,taucr=£2 10». yd. = £Wg». 

^*3 qrs. : C49 + 84) ; : £%>»» = »^ = £482 28. 6d. Ans. 

10. £1047901 Is. = 20938021s. = or 998001 guineas. 

Hence s/99pot=999sab8eribors. Xji.s. 

11. 431ft.+713ft. = 1144rt. 1144ft. are passed over at the raf~ 
of (41-28) or 13 miles an hour in the required time. Honco^— 




iftlS. 
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3.3&Z. 


1 (Vi i.«i«2X5.=J4.? 
i* W T/TCTuS ~ * o3 


J. ' — 

T— y~Tr~Tr 

1001 


12S7-1001-S19^603 


InO 


7x9x11 )« 13 
100 


7x9xiixl3 


iroi 


Aaf. 


“ 7x9x11x13 64X25 10 

2. t5^x21=-^«. 

-It, ,5i2.x-^=-r?iir=‘OOSS2954. Ans, 

l«iS 03«— 3*- •fuOo 4> a&uou 

3 , ^xclrcum. = mass ciroam. = »|L*x360 

_ l3l9 X ISO jjjjigg^ diameter x ^ =circam. = 

“11 

An*. 


• =790S^t miles. 

• • Qkazu.i..c.cr.— TTTTTJn 121 ^ 


11x22 


6 . 


4 Ba. 9l0 lOas- ops. = Bs. Iftlie gross income is Be. 1. 

the net income = Be. 1—3 pies = Re. 

Ua. ^1* ■• - y// — •• l=Ks. 933 gross iccome. 

Bs* 83 ; Bs. 933 :: Bs. 100 =Bs. 1,100. An*, 

5. £?Z7^ : £l IJ £455ls.6|fi. =s9s. SW. An*. 

£1; £114::£^=£33.6#. 9^. 
ihe creditor gets £ll4-£33 6s. 9-i. = £5S 13#. 3tt. ir*. 

K £103 he the interestj then the dis. = S?jx£l00=£-43°°. 
£l00-£=2?:|®=~V4i interest on £=22^:°. 
£=jnnmt.-.*£l00 int, :; £=S|ac=r£*"^® sam. 

£10030 gnm : 100 som. ) j^qq jjjt _ 3^ 

■ 3 JTS. ; 1 yr. J 

7. 3 l>oys=l man ; 2 boy3=l ttoman. 

lav. {274-30-rlS)hoTS : (4-3-r 214-9) hojs .. gg ^^.ts =r 20Sdavs. 
1:4) 

Ar.s, 

S. £3612.*. 4-S = £12 4s.=£V 

£3 : £^^z:£95=£4S£2 = £3S6 6s. Sa. 

„ A £362 IPs. 

-PA - -r-ti--£119=£tA£’= ^ 


£ s 

932 
1 


d. 


32 5 8 3 

'49 5 S y£iS3 : £ 

[63 0 0 j 


£749 os. 8s, 
: £10Q :: £'.- = ^*=01 =,\, 


Ans. 


20 
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9. The length of 1 load = 8yd 

I'cub. yd. =8 yds.x4Jx i yd, x thickness, 
thickness =:^yd. or 3 inches, .due. 


5= 4a 


10. •S0864197S=|i and*i97Ssbs64=-i4. Hence 
=(ff + f Xff- 3^) =» 1 X (y- 3) = 3- 3 the difE. of the sq. rts. i^. 


11. ^41*421736=3‘46=3'46x 12 inohes=:41*S2 inches. Ans. 

12. In 1 hr. or 360 secs, the first man walks (4 X 1760) yds. 

. » 10 x 4x1760 176 , 

.-.in 10 secs. „ „ yds. 

.*. in 10 secs, the train travels 83+H^ yds. 

9 S 


9 yds. 


• • 111 d SGOSa II II 

.% in 9 seoa. the aecond man walks 96^—88 or yds. 

.’.ini hi. „ „ ^x-^^^^=2miles. Alls. 


5 9x1760 


X893 




T-Ja .*. S—vfa— VsV *• 


169 


1 Ans. 


7xl0xllx3"6929 .124 


Cii) (V X.ft5) -J-(2i>^^2^^®) = Vx-ft|X^Sxs!3f 

=3?=23?. Ans. 

2, '02947 mass of Earth ='0300885 mass of Jupiter. 

.’. mass of the Earth = mass of Jupiter ='003CQ3. .4/is. 
•03947 


^ (llvereS^306 ! «J } ”25 tons coal=8i tons coal. Ans. 

4. 11s, 153 2a8. Op,— Rs. 146 13a. 4p. = Bs.7 4as. 8p. int. on 
Us. 143 13a8. 4p. for one year at the given rate. 

Bs. 7 4as. 8p.= \j’J anjd Ba. 146 I3as. 4p,=E8.*|.* 
Bs.'.5“sum ; Bs. 100 Bum :: Bs. int.=5 “/« 

ow, the interest for the third year = Bs. 153 fias + 5 “/, on 
s. 163 2as. = R8.133i+ ^ x BB.l53i = Rs. 160 12as. 6p. Ans. 
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5. £96 s.p. : £800 s.p. £100 o.p. = £833 Ps. 85. Ans. 

.£100 : £833| :: £ 6 = £50. Ans. 

. 6 . 3 leaps of greyhound =4 leaps of hare 

• •6 ■» ft “8 II 

and V 2 of the greyhound’s leaps = 3 of the hate’s, 

6 ii ,1 51 “9 11 II 

for every 8 leaps of hare’s the greyhound gains (9 — 8 ) = 1 leap 
300 x6s3000 leaps of greyhound. Ans. 

(1 : 500 8 = 4,000 number of leaps hare takes before it is 

overtake^.} 

7. One rod is 10 inches long, the other 11 inches, and the 

seventh points coincide. .*. the difference between one pair of their 
extremeties = ft.- 1*3 ft. ft. And the diff. between the 
other pair of extremeties = ft.— Jj- ft = ft. .*. Ans. 

8 . Dis. travelled by faster+dis. travelled by slower in 1^ secs. = 
92+ 82 =174 ft. 

dis. travelled by faster+dis. travelled by slower in 1 5 ec.= 

116 ft. 

Dis. travelled by faster— dis. travell ed by slower in 6 secB.=174 ft 
11 „ ,1 ,1 ,, „ in 1 seo. = 29 ft. 

twice dis. travelled by faster in 1 sec. = 145 ft. 
distance „ „ „ =VS® ft. 

distance travelled by slower ini Bec.=llG— ft. 

dis. travelled by faster ini =49'iimiles. Ans. 

2x1760 x 3 “ 

and dis. travelled by slower in 1 hr.=?^X?^^^^^ -2954 miles. - 4 ns. 

2 1760X3 

9- v':S-irl=''^'m=i = -8. Ans, 

V**0*37 = /y^5rV3==,Y/^ya:iar.3, ylj)s. 

10 . The snail ascends 3ft. in 12 hrs. and slips down 2 £t. in Ifl hrs- 
he gains Ift. in 24hre. he will gain (30-3) or 17£t. in 17 days. 
Now, when the snail orawls the remaining 3ft., he does not slip 

down as he is at the top of the wall, he takes altogether 12 hrs. 
for crawling, and 12 hrs, for sleeping at the top. While descendius 
he slips 3+2=6ft. in 24 hrs. or 1 day. 

.. 5ft.; 20 1 day = 4 days he takes in descending. 

.'. the total time taken by the snail = 17+1+4 =22 days. Ans. 

11. Let £127 be invested. £5 is the income in the first case* 

£135: £137 £5J=SW. W^-orr^Y-. 

£4*:;£I27=£3429. 

£127: £3429:: £5 = £133 total income in the first case. 

£13.5: £3420::.€51=£1S9 14s. Ans. 
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1894t. 


1 . 


^ y -44. J. inrg 

■ 

^1147^ 8 ^241 20x2^211^-?^ =749 
1998 ^20 213 31 X 33 ~ 3S 


Ans, 


8^ 4 297 3 4 _11 297 

44 77 55 11x4 x 7 x 6 Denom. 28 11x4x7x6 


Donoininator =5x3*4 =17. Aiis, 


Q.G.3I. _ X Ana 

3. 4*35 qr8.= 4f§=^" qrs. ^"X^=t^ 

N/y^jo~'&“*^6. AnS‘ 


4 . When the hands of a clock ore once together, they again coin- 
cide when the minute hand gains 60 divisions on the hour hand ; 
hence, 55 i 60::60= min. taken hy the minnte hand to overtake 
the hmir hand. Thus the hands of a clock are together after every 
»^fmin. 

Kow, G4 mins, of tme time = ov CS'j’Sj min. of the clock. 

.*. the olock gains 63.^— 64 =It\- min. in every 64 mins. 

64 mins ; 24 X 60 mins. 1 : 1-^ min. gain = 32^*^ min. gained hy 
the clock dmingthe day. -4»s. 

5. One side of the onter square =(50x83ft. + (2x4)ft. =158 ft. 

„ „ „ inner „ =(50x3)ft. =150ft. 

.*. area of the path=(15S)* sq. ft —(160)® sq. ft. 

= (158+ 150)(158- 160) = 308 x 8 = 2404 sq. ft. 

9 sq. ft ; 2464 sq. ft V.Ue. =£20 10*. 8rf. ^ns. 

6. Ihe time taken by the trains are as 3 : 2. 

3 : 2^;: 5 : y* secs, taken by the second train to travel the 
same distance as is travelled hy the fiist in 6 secs. Bnt hy the 
question, the second train takes 3 secs, to pass through the tunnel 
in (3i— 3) secs, the second train tiavds a distance of (120 — 90) 
or 80 ft. .*. in 3 secs, it passes 270 ft. > 

Hence, the length of the tunnel =270—90 or 180ft. Ans. 

^seo. : Ihr. tl 80 ft. = miles per hour or 
Cl.^ miles rate of the second train. Ans. 

■Proceeding as above, we find that the first train travels a distance 
^o! 30 ft. in 4 sec. in 6 secs, it travels a distance of 300 ft. the 
’wigth of tunnel =300 -120 or 160). 

Hence.—i see. : 1 hr. : ; SOft. = miles per hour 
i.c., 40^^ miles rate of the 1st train, .in#. 
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B mins. ; min. :: 144=fi3 swings 1 . 

7 mins. min. :: 208 = 05 )' 

3. ^5'J716040-'461 = 843*1. The edge o£ the tauk =842’1 inches. 

,..-Si!:l..=JggL =-01329. J;.e. 

B:!80x12 211200 

4. In the first cask, out of 5 gallons, there are 4 gallnns of the 

' ibi kiud of sherry and I of the second kind 1 gallon from the 
trbfc ca^k contains ^ gall, of the first kind of sherry. Similarly 1 
{.'uUoa from the second ca«k contains TT gall, of the first kind of 
fcheiry ; and one gallon of the mixture contains gallon of the first 
kiud of sherry. the required proportion will be iu the inverse 
ratio of (S— *.e., of i.r., of 11 : 17 

.•.the prcportion=17 : 11. .4ns. 

f>. Il'orkmon 1 : 66 1 n o 4 n<\ « -oc 

day 1 ;25 J ** ® os. = He. .>25 


SI a.=1050s.=£i-S-«=£62i 


"Workmen 1 : 20 | 
days 1 : IS ] 

Ee. 1 : Bs. 525:;l-^rf.=£*^» =£28j^. 

.*. It is more xirufi table to employ Indian workmen. 

A is open for 2 lira, and B for Ihr. ^x2+^or^+| or fj, of 
the dstern is filled at 3 o’clock, i.e., before 0 is opened. 

In one boar -J— ■}■— •J- or of tho oisteis is emptied, 
x® • TO 1 1 1 hr. = 14 hr . 
at 5 p. m, the cistern will be ompty. Ans. 

The first instalment mns for 2 yrs. and 
the second „ „ 1 yr. at 5-/. 

(1) The amount of £ 1 for 1 year = 1-C5 

(2) ,1 „ 2 years =(1 'OS) a 

»> »> 3 „ =(l‘05)s 

.. ycnrlr instslment X (l"05)a+yBar]y instiilrocnt x 1’0> 

+ yearly- instalments £1261 x(l' 05)3 
(.early instalment) ^ (1*05)2+ 1-0'> + 1 1 =1261 x(l-05)"» 

.*. yearly instalment x 3-1 525 = £12 ilx 1*167625 


•*. yearly instalment =£~ *^^ ^ V I !** 

3 1535 

fi- £75 ; £10000 :: £100=£i£L22S stock. 

£ 75 : £10000 :: £3=£400 income. 

£1C0 ; .£ *<^:; •L78=£10-100 ca-ih, 

£2ti8 : £10400:: £8= £400 income. 

there is no difiereiice in income. 4rs. 


Is. .4 ks. 
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9. A pats 200 Bheop for 6 months and 100 sheep for 6 months, 

i. c., 1200+ COO or 1800 sheep for one month. 

B puts 160 sheep for 6 moothi^ and 80 sheep for 6 months, 
». 0 ., 960+480 or 1440 sheep for 1 month. 

G puts 120 dieep for 6 months, 720 sheep for 1 month, 
th'o shares to be paid by A, S, G, are proportional to 
1800, 1440 and 720, t. e., to 6, 4, and 2. 

Hcnoe ^’s tihares:-^ of £132= £60 l 

B’s sharc=-jx of £132 = £48 J Ans, 

C’s share = -^ of £132 = £24 > 

10. Let the C. P. of goods be £1 

£100: £f :: £6 =£^ profit. £100: £f £10=£^»^ profit. 

profit. 

£^»j : £1 £114 = £1600 C. P. of goods. Ans. 


1886 . 


1 . 


i X VpV&h =*l...-i-+=,s_, Ans. 

#4'-‘rT5 -foo ■ t*r+ -Sub “ 

1 '• :: £1237^ = £ 22 . -l. Am. 


2. 1 min. : 120 min’. ::G0 yds. =7,200 yds. 

: 120 mius. 80 = 9,600 yds. 1 : 12(':: 100 =12,000 yds. 

The G.C.M. of 7200, 9600, 12000 = 2400. 

'• t*To “iles or ^= 1-^j miles. .4ns. 

3. H = v'(HxH) = s/?i^=N/(2+-rfT) 

*.c.. is greater than ^/2 and is less than sJ2.—Q.E.D. 

"■''4019‘U79=16'9 .*. the edge of the cnbical box=15’9 ft. 

n/ 37971*38— 134*4 .*• the side of the square = 194'4 inches = 

IlIZ ft. = 16-2 ft. 

12 

.’ . the cubical box can he put into the square hatchway. 

4. Bs. 1^: Rs. 304 ;:lsq. ft.=S28 sq. ft. area of verandah. 
Area =lengtli>: breadth =1x6, The length of verandah = length of 
4 sides +4 times 3ft. at the end of the corners. The breadth = 3ft, 

4(ZX3) + 4x3a = 228 sq. ft. .*,42? +36 = 228 
' .-. length = 16 ft. breadth also = 16 ft. Ans. 
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5 The space pass&l over bv the minute hand = 12 times the 'pace 

passed dver^T thL hour-hand'.*, the two hands “^her 5® 

Hmes the space passed over by the hour hand. 

homebenveen 9 and 10 and letnms between 11 and 13 when be finds 
tha^the^^ds have changed places, the two hands have gone over 
2x60 minute spaces 

• 13 times the space gone over ^^ythejir. 

spaces .*. space pa-ssed over by the honr hand = rs mm. In 
find the time when he ratumed we are to find the time afterll when 
the minute hand is ‘A" mlnnte spaces bahmd the hour-hand, 


11 . 35- 


TJ niiwuca 

_ i^n : : 1 2 = Vts” *= 


.*. the man returned after 49 Vt 3 min. past 11 o’clock. 

Xowjto find the time whenha went out : 11 : ii-r Vj* •* Ws ~ 
59 M the m in left home at min p.ast 9 o’clock- .‘. the man:w.«> 

away for (11 lira. 49 min.) - (dhra oO-ftr “ I"* '* 


I*. €1 : Cl 12 :: 3s. 8d.=£=!f/ 5.P. of 1 owfc. 

C.P. of 1 cwt. a 16 gninens =£V '• 

£ V • 5100 :: £|f = *ao = 22f g.ain »/= t2J-101 = 12f , 

Had the inaa sold ths whole for Atal^ ha would have gamed oiilv 
1 •. seU2fii;l5U .C 1 < 0 :£IS 6 total cost. Icwt. Co;ts £ V • 

*. the tot.iV coat being £135 the man buys 8 owts. Ogr. 4 lbs. Att*. 

7. 1 ronble=:2*4 francs. 23-5 francs = £l £l = roubles. 

Vj roubles; 7990 roubles tl .Cl =£816. 

Again, 3 roubles = 7 francs. 238 fraD03=£l .*. £l = V roubles. 
V roubles : 7990 roubles :: £1=£H^=£78H- 
.*. £S16— 783 j=£ 325 gain of broker. Ans. 


S. Let tbe whole sum be invested in 4'/. ; then the income for IS 
mos would -he £I946Jx ,-Sx;Xi-?=£n6 15s. fief. .'. difi, in income 
= (£125 4s. 10\d.)-(£ll6 15s.' 9a.) = £S 9s. 4id=£=y, and 
the oifference of income o££lfor 18 months at 4“/. and 41% — 

j.- 1 — s? a 

TJO S«) AOU 

6um invested in 44V'e= C'iV^ ‘7® =£1129 3s. 4d. 

„ „ 3 4 =/.=£317 Is. 8d. Ans. 

9. Theamt. of .C9l 5s. or £»t» in 2 yrs=£100 12?. 0}i).= 

.'.the amounfef .-Cl in 2TeaTa=’^4A3x5'Jj-=£-|-5^ = £l*l0-5 ; hence 
the amount pf Cl for 1 year =v/floB = £1*05, .'.rate per ccnt=5. 
£5 ; £9U £lt)0 sum = £lSi5. Ans. 

10. The P. IV. of £1.751 due 9 mts. hence at 4“/. =£ — "5 

iUo 

£irco. - 

£(103:-^' : £1700 :: ClOOitock =£1600 stock. Ans. 
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Algebra. 

3.889, 

3* {pfi+y^+e^—ya-'Zx—ayXa+y-^!!) =ffl®+y®+«®-^3®ya 
Now (y-s)®+C«-®)®+Ca-y)’-SCv-«)(«-®)(®-J') haa a 
factor (y-e)+ (z-tt)+{ss-.y) which is equal to 0 
(y - c)3 + (z - b) s + (a - y)® - 3 (y - r) (a - bX® - V) ^ 0 

5. C2b+1)(2b+7)C3b+3X2b+6)+16. 

= (4bs+16b+7)(4b2+1Cb+15)+16 

= J(4BS+16B)a+22(la®+16B)+105| +16 
«= (4aa +16 b)2+ 22(4b®+ 16b)+121 =(.1b«+ I 63 + 11)4 
.*• the sq. rti =43®+16b+11. Ans, 


1890. 

2 ^ y® z® B® ^ c® g®+y®+z® 

' ya “^za ^ay ~B.yz "^aya ^ayx ~ aye 
_ (g+y+g)(B®+y® + e®-gy-ya-eB)+3By8 . 

aye ' > J 

Q,e.I). Or B+y+z=0, cube both sides 
aye 

B®+y®+a®+.X®T y)(y+J?)(«+g)=0 
V B+y = -a, y+8=-®, a+B=-y 

B3 + y3-hB®+3x-BX -®x -y=0 BS+yS+e® feSaya, &c. Or 
e=— (a+y) B®+y® + a® =B®+y®— ( b+j/)® 

= B®+y® — a®-y®-:3By(»+y)=— 8ay(B+y)=.— Sayx — e = 3.'i!yz, &c. 

2. m® = flSit® + li®y® + Zabay, ii® = 6 ®b® + o®y® — Zaibay 

?H®+7»® =ft®B®+ 1)®B®+ fl®y®+ b®y® =(tt® +b®)(B® + y®) 5 
ntn®+li®=l i)i®+n®=B®->- y®. QE.D. 


4. The loft hand side 
1 


^ +^+. 


(y-e)®' (e-s)® ' (a-y)®" (y-eX®-®) C®-<")(g-y)‘'‘ ^yhy-z) 

= ^ 4 . ^ 2 

(y-®)® (a-a-)® (B-y,® a— tt\y-a a-yj^^x—y)(y~t) 

. ^ I ^ . 2 t a— 8 / , 2 

(a-Bj® (B-y)® 8 -b 1 (y_.)-;e-y)\ (B-y)(y-”;:)' 

= __L + 2 2 

- (y-»)* • (=-«)® (B-y)® (y-®)>^)'^(F-a),a-Z7) 

= -JL . + 

Cy — a)® (a — ,r)® ■ (is— y)®' Q-C..2?. 
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6. The expression. 

a: aS(b+e)+«ei5+c)+flK6+«)+^c{6+e) 

* {b+6Xo®+nc+«6+6«)=(^+«K«+'‘K‘*'*'^^- , 

6. The esprcBsion=(i»+3«)(®+®)C®~"X®'‘®'’)*^'^' 

Now the nrodact of any fo«r numbers wliioh increase or 

lytto - i^s 'I' i”32,Lrrby 

that guaniitn is a square. The nnmbets hero deotcaso ny 

.♦. jra=(-2<t)* -16n*. ins. j 

8. Let ffl be the posHive quantity, then the reciprocal of a!=_ 

** a ' ~ a ® 3 

-2+{£zjy? ; and this is positive. V. (e-l)= is positive. Q.E.JD, 

tfi 


X 881 . 

3. «**+V=;;^** 

V. a*#*+bsp®+«h**+flbj(*»l. 

And««+h!/=l aSa®+b*.v’+2«bAT;*=’l. 

a*«*+l»y* s= I— 2ab®y. 
l--2a5w;j+tt6»*+n5ys=l »®-S»y+y2 = 0, 

(s~y)*j=0 B— p«0 ®=y 

Putting the ynlue ofy in as+by = 1, wo got 

I I 

a+t 


(a+b)»= I :.fP=‘:;±T. *' ® 


Hence az”+hs'’>^ic”(;a+b):=Q~y(a+b)rz (^a+h)l-n. 

4. The espicssion jab 

4br-.i5 

_g^ j-2a(a4-b)+4 a6— <lab4-23!'a4.b)-!.r— tnb 

452 — 4)» 

^4£ a+ b2-4ab . g»4-h)«ab. =0. .Ins. 

a-^=p.-.»2_I^=^.;. p*(P®+4)=(»-iyj (a-^y + 'i} 

= (*’'■* y=®*- <2 K-D- 
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9. We get three equations : — 

4a+2b+c— 8 (i) ; 9a+36+c==22 (ii) ; 16ff+66+c— 42 (iii). 
Solving these equations we get a =3, 6 = — I, c = — 2. 

When a=— «a!®+hai+c='^+ j—2= Ans. 

10. G) a;’4-i=?‘ ‘•®»’+8=65®3.'.8a!8-65a3+8=0. .'.(a’-S) 

(Sa® - 1) =0’ .*. a® = S or i a = 2 or Am. 

(ii) 2*=2®<!'+iJ.*.ffl=3i/+3. 3sv=3®-® .% 2i/={s— 9 
Solving the two equations, we get a =21, y =6. 


X 882 . 

1. Putting a =3, we get 5 X 81 + 6 X 27 - 7 X 9 - 8 X 8 - 480 whiohis 0. 

one of the factors of the expression = a— 3 
.‘.it is exactly divisible by a— 3. 

2, 4/i3 +1671®+ 21«+9 = 4?i® + 6 m*+ 1071= + 157t+ 67t + 9. 

= 27i=(2n+ 3)+ 57i(27t+3)+3(27if+3) = (27i=+ 5?i+ 8)(27i+ 3) 
=(277+ 3j(2n+3)(M+l). 

Gn® +23n*+ 29?i+ 12 =6n®+9ft®+ 14n=+ 2177 + 871 + 12. 

= 371®(277 + 3) + 777(2« + S)+ 4(2n+ 3) = (3n= + 7n+ 4)(2n+3). 
=(27i+3)(3/i+4)(«+l) 

877® + 28n* + 3271+ 1 2 = 871® + 12 i 7* + 16n® + 2471 + 871 + 12 
= 4n*(277+3)+87«(2n+3)+4(27i+3) 

= C4n* + 877 + 4)(2ft+ 3) = 4(271+ 3)(7i= + 2n+ 1) = 4 (27x+ 3)(7i + 1)'- 
The dividend 

=( 271 + 33 ( 77 + 13Ja®(277+33+2aj/pJ7+4)+4y®(77+l)^ 

Tbe divisor=(n+l)C2»7+33(a+2y) 

dividing a=(2n+3)+2ay(3n+4)+477®(n+l) by a+2y, we get 

(2n+3)a+2(n+l)y» .Ans^ 

7, Tbe expression = (a® - yr + y® - za+ s® - ay) | (a® - y*)® 

+ (y®— *a)®+ (s®— ay)®— (a®— ys)Cy®— £8) — (iy® — S8)(s®— ay) 

— (*®-ay)(a®— y«)| 

Simplifying tbe second factor, and arranging the terms, we get 
!;*+a®y+8®s)+(y®a+y*+y®s)+(s®®+®®7+®*)"'3a®‘yc— 8y®£a— 3£®ay 
:a®(ffi+y+B)+yS(a+y+s:)+sS(a+y+r)— 38y£(a+y+s) 
(a+y+8)(a®+y®+£®— Sayr) 

(a® — yz + y® — £8+ £= — ay ) (a+y + *) (a® + y® + s® ~ Says) 

(a® + y® + s® — 3;«y£)s, a perfect square. 
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. Or,leta=ffi*-ya,6=y*-«»i 

the expression = a® +6* +6®— 3aBc 
= (a + b c) (<i® + B® + c* — B c — c« — a & ) 

= {a+ B +i!) J (a® - Be) + (B® - ca)+ (e» -aB) | 

Now, a®- Be = (®® -y*)®- fo®-affl)(*®- cy ) 

- = I io* - 2»«ya + y®*® ^ - J y®a® - aCy® + e®) + B®y* | 

= a ^ + ffi(y ® + a®) - 3a®ya = a(8® + y® + a® - 3aye) . 

Similarly 

ta_ca = y(y®+s®+a®— Saya) and z*®— aB =a(s»-f aS+yS+Payi) 

/. (fl*— Be)+(Ba— cn)+(c®— flb) 

= a(.!® + y® + a® - 3aya)-i- i,(a® + y® + *® - 3Bya)+ rCa® + y® + a® - 3aya) and 
fl + b+p=(aa— ya)+(!/®— affi)-4-(s®— By)=8®+ya+s® — ay — ya— aa. 
the nhole expresBion=(a®+y® + sS — Says)® 


a 

8 . a^='b<‘ fl=B*. 



a 




Q. i’. D. : 


1803 . 

1. n‘+4b‘+2a®B* = B‘+4rt®Ba + 4B‘ -2n®b» 

= (a®+b®)®-(v'2«B)®=: (a®+^/2aB+b®)(a®-^/2aB + B®) .-l»s 

a\b-c)+h'(c-a)+c^(a-h) 

= a ’ (b _ e) - a (6® - c'')+ Bc(b* - c®) 

= (b — c) J ~ + Be + e®)+ Bc(B + c) J 

= CB — c)Ja® — oB®— obc— «c®+b*f+Bc® J 
= (b — c) J e(«® — B®) — bc(a— B)— c»(a— b) J 

= (b - c)(a— b) Jrt(a+ b) — Be — c® | =(b — c)(a— b)(a» - c® -fab — bz') 

= (b - e)(z»- 7z)(a- c)(a+ b + z-) = — (a— B)(6 - c)(i — zi)(a + B -f e). 

5. Squniing both sides, we get 

a®+ys+ra+l-f 2ei/-I-23z— 2a+2iy;— 2y— 2i 
= 2(1 — 3 - y -f ay - 3^ -f y; — ay -). 

Henoe, simplifying, we get a®+y® + aS-l+2ayj=0 

6. The numerator 

= b 0 - e® - 3b®c=Cb® - e®) + c® - z!® - 3c®ns (c® - n®) + a® - b® - 3z»aB»CeS - ») 
= -3^z^®b®(a®-b®)+b»c®(B®-c®)-^c®zl®(c®-z^®)| ■ ' 

= -3^(i<(b®-c®)-zi®CB‘-c*)+b®ca(b®-c®y| ^ 

= -?(b®-eS)^a*-zi®(B2+6®J+b®e®J * 

= - ■ »b2-caXzi'‘-zi®6®-za®e®+bSc®) 

= - !*CB® - c®)(zi® - b®)(»2 - c®) = 8(a® - b®)(B® - c®)(c® - zi®) 

= 3{zi+ b)(b c)(e + Z7)(fl - B)(b - c)(c- zi) 



■DXIVERSITY SCHOOL FINAL EXA3IINATION, 4 / 


THE 

Or tliiiB, (aS-b=)-'+(52-c®)''+V-«®)» 

‘^=(«2_5*)+(6s_c2j5{fl;s_62ja_(aS_62)(62-c*)+(6a-c=)®|+(c=' 

=r <«2 - fiS) J (a* - bs)2 - - 6a)C&* - c*)+ (6= - C®)® ^ - (a® - c®)® 

= («2 - <?®) J (a® - b®) ® - («® - b®)(b® -c®) + (b® - c®)® - (a® - c®)® J 

=(fl;2 _<;2)n (a® -b® j® - (a® - c®)® I -0*® -6*) -c®) + (6® - c®)**] 

= («® -c®) I (a® - 6® +a® - c®)(ca - b®)-(/i® - b®Xb® -c®)+(b® -c®)® | 

= .'a® -c®Xc® - b®)J (?a® - b® - <!®K(«® - &*)+ («® “ J 

=(a® - c®)(c® - b®)(M® - b® - c® +a® - b* +c® - b®) 

= 3(a®-c®X«®-*®X«® -6®) = a(«®-6®)(*'® “«®)(o® -«*) 

Similarly, the denominator=3(b— c)(c— a)(a— b) 

A the given expression =(<i+b)lb+c)(c+a) 

7. <5®“ + a®" +fla;®»-i + — <t»-V +1 — — a« 

=a** — a’'jj"-f'®®”Ta®®"~' — an+iajo—i-j-ffl®'*—!® — <1**“*®"'^* 
s=a"(B" — a") —«»(»"— a") +aaj"-i(®"— a") — a"— —a") 

= (a" — (a" — a" + 

A when 11 is an even integer, the expression is divisible by 

««-ai®. q.E.D, 

fl. The cube root of the expreBsioii=2®®+®+l 
Add 1 to both sides 

A 8a0+12fflS+18s‘+13s3+9»s+8»+l =7+1=8 
Extract the cube root of both sidesA 2®®+®+l=2 
A 2®®+®— 1=0 A(®2— l)(ffi+l)=0 A 8= — 1, orf. Am, 

10. »(y— a)® + 7/(*— ®)®+i(®~y)’* + °®y® 

= |<y-s)® + y(s-®)®+siB— y)®+8®!/z^+aya 

= (i®+yXy+*X®+®)+®y® Q. 5, 1890). 

Again, js+y=—s,y+5=—B, b+®=— y 

« X — ax — 2 /+»yz= 0 , — QE.D. 


X 8 S<^. 

4 .* i+I + ? = _JL_ ^c+gcH-cb _ 1 

a h G a+b+c dbe a+b+c 

1 A (al+ao+hc){u + h+o)-alc^O 
A (a+bXb+c)(c+a) =0 any of these factors = 0 b 

Al=-l.-L = _LAi+i.+L = -L+l a. 1 = I 

» b‘ b® a® b-T o'* b^ ‘ ^ 

21 
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P. Product = E. 0. F. X L. 0. 2f. 

(s® — 5a— 14j 

8, If the sum of two or moro squares bo zero, then each is zero, 
=0, (y— i)®=aO »=«, y = &. jfn*. 


1895. 

2. <1+5 = ®, a—h—y, fl®— 5» = (<r— 5)* + 3ri5(fl— 5) and <i5 

<t®-b»=(<i-5)3+3(<»-5) I ) 

^ya+a,/ ^”— _ y^+3g»»/ ^3/ (ya+;i®a) 

\ i J 4 4 4 

Putting the values given in the result above obtained, wo have 
/B002- 4998\, 

-(!/®+3a®)=^ JJ(5002-4998)®+3(5002+4998)aJ 

= || 4*+S(10000)» I = 30C000016. Aw. 

8. Sec Matrio. Paper, 1887-88, Ques. 6. 

8 . ^c-^^"* 48 and dasr5®o. Hence, es=|f <,a-H=s4. <4n5. * 


1895. 

»• 0 - 00-04 

Kow, ffiS-«y+y« =0^4.5®. Ky ^ al{a + J>). 

Adding the two together we get— 

ffi*+yasa®+b»+nb(ft+5)=(<i®+ba)(a+i,) 
the expiession* (a+5X«*+&0--«5(a+b/^l±i®'\ 
1 1 V. b® y 

(®+^X«’'+5*)=0. Q. E. D. 


Euclid. 

18S9. 


le A.dd ll&lf tll6 ^ffprgPCfi tfl Ifnir t’l 
the greater of the son^ht result i- 
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Tbe angles FBO and QBE together =half the angles ABO, OBD} bnt 
angles ilSG, CBD together = 2 right angles (1.13) angles FBG, 
CBE, i. e., angle FBE—a. right angle. 

3. Let AEG and DBF ‘be two isosceles triangles which have 
their vertices A and D eqnal to each other. Then the base angles 
shall be equal. The three angles of a triangle are togrther=2 rt. 
ancles {L 33), and as the vertical anglK A, D are equal, the base angles 
at B and G are equal to the base angles at E and P. 

4. Let ABOB be a plui. Let the diagonals meet at E. Is^ow 
the diagonals of a plm. bisect each other E is Ahe middle point 
of ^O'JSD. 

Again, in any tr. the sum of the sqrs. on the two sides is equal to 
twice the sq. on half the third side, together with twice the sq. on the 
median which bisectii this side.*, in tr. ABO, AB^+BC^ =2Ah^—-2BE^. 
Again in tr. ADO, Ar*+DC®-=2BC®+ ’ED*; hat AB = EOandEB= 
JiD AB2+B02+0Ds + DA2=4AE*+4EB*. 

Again, sq. on a str. line = 4 times the sq. on half the line 
/. A + B02+ CD® + DA® = AC* +BD®.— Q-B.D. 

5. Construct thefienre as directed. Join AO, AD. Thechord 
AB is common to both the equal circles .*. are AB, of nnecircle=arc 
AB of another (III 28) .'.aug. ADB=ang. ACB (III. 27) AO = AD. 

6. See Potts’ Bnclid, Proposition V. appended to Book III. 

7. Let the quadrilateral be described about tho circ le EFQJI 

Let AB, BO, CD, DE, touch the drcle in the points E, F, Q, H, res. 
pectively. A£f=AJ?([II 17 cor). Similarly, BB^BIF, Dff=Diff, GC- 
*=0F; AB+D(7=AD+B0. 

8. To draw an escribed circle of a given triangle. (For proof, 
see Hall and Stevens’ Euclid, p. 255.) 

1890 . 

2. The medians of a triangle are concurrent. (For proof, see 
Hall and Stevens’ Euclid/ p. 15 ) 

G. (Bee Matrio Paper, 1878, Ques. 4.) 

10. Let ABC be the equilateral tr. inscribed in the circle and 
let the arcs BBC and BEA, out off by BO, BA of the equilateral 
teiangle ABC be bisected in D and 27 respectively. Join ED, and let 
it cut BA and BO in E and O. Join hB. The arcs BD, AE are equal. 

ang. BBD=ang. EBA (III. 27). FE=>FB ('. ). Similarly, 
BG=OB. Again, arc DC =arc /j B .'. ang. ADB =ang. DAG and 
these are aitem ite, ED is pril. to .40 (I. 27). v FC is prll. to 
AG, :. ang. BF3=aug. FAC. and ang. BffF=nng. GCAs the tr. 
BFG is equilateral EF=EB=FG = 08 = 00, i.e., the str. line 

ED is trisected. 


1891 . 

7. (For proof, see Hall and Stevens’ Euclid, po 10fiand227.) 
_9. Construct as diiested. Join AO, BO, GO. AO, BO, GO, 
bisect angle<i at A, B, C. respeotive'y ; an?. F0B = ang3. GAB -i- OB A 
ang. A-f-Jang. B, ang. PB!3=ang3. FBO+GffO=ang. FAG (III. 
21) and ang. OBO=\ aug..4 + J aug. B .'. ang. PCB = ang. FBO. 
:. FB=F0 (I. 6), and Fa=FB (IH. 36, 29) FO=FB=FO. 
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1883 . 

3. Let LhJ, BAB' and CA(j be three given str. linos and lot 
BA B' and OAQ’ infevsect each other nr. .4 Draw AD bisecting ang. 
BAG or B'AG. Let AD wioet LAt in P. Draw Fia, PF per-ps. to AB, 
AO, respectiveij. Now, ang. AEP=ang AVB, •; they avert, awgs, 
and ang. A4P = ang. TAf and AP is common, PB=sPF (1.26} 
.*. P ib the required point. 

8. (See Matrio. Paper, 1883. Quea. 0.) 

1888 . 

5. Let 4 POD ho the trapezium, having the sides AB, DOprll. 
Draw OE, DPperpa. to AU. 

Then A(B = JD*+F0s-248.BB (IT. 13). Affain, BD* = 4JSa 
+ .1D»~24B.4F (II. I3i. AC»+PD® = B0*+4D=+24Bs- 
2.-1B.BJ0-2AB4F. But AB"^ =AB.BE+AB.KF+AS.AF (II. 1). 
.-. 2AB^-ZAB.UB-.2AB.AF=2AB.EF=^AB.CD. AC^+BD^ 
= BOa + AD»+24B.CI). 

7. Construct as directed. Anga. §.4B+Bi4Z)=:2rt. ansrs. (1,13); 
anga. BCP+COD = 2rt. angs. (I 13u aoRs. QAB+BADA-BOP 
+ BC1)=:4. ri. Mips. Now, the anga. B4D+BCI)«2rt. anp*-. (III. 22) 
*. angs, QATt+BCV=2it. nnps. ARitin, aiigs. Q.iB4-jBRQ=2rt, 
augs. (in. 22). And anps. BiZr+BOP = 2t t. 0 tigs \]11. 22 ) anga. 
<24B+ BBQ + BRp+BCPisA rt. engs. But angs. QABA-BQP=2ti. 
nngs. (proved) angs BBP+ BB0=3rb. angs. the points P, 
J2, Q, are in the same str. line (1. 14) 

188 <a.-, 

1. (See Tilatrio. Paper, 1888, Qncs. 2) 

2. Join AO, V BZ=AZ (hyp.) tr. BZG=tv. AEG end tr. BZO 
atr. AZO tr. B60=:tr. A00=2 tr. COY B0=2OY. 

3. (For proof, seo Hall end Stevens’ Enclid, p. 147.) 

4. Let P be the point within the circle. Find 0 the centre of 

the circle, and join OP and draw APB perp to OP meeting the 
ciroumference in A and - . Then OF bisects AB (IH. S) To find the 
length of dB.Join OA. 0.4 =6 feet, Ol'=3ft. jlP=4ft. tl. 47\ 
AB= 8ft, ^ 


1898 . 

1. (See Metric. Paper, 1883, Ques. 1 ) 

3, (See Matrio. Paper, 1887, Qnes. 1 ) 

8. (For proof, seo Hall and Stevens’ Euclid, p. 285.) 

1896 . 


3. (For proof. seeMatric. Paper, 1884, Qnes ^) 

4 n nn quadrilateral inscribed in the ciroio. Lc 

A AB. BG to meet in ( 
•tad let the bisectois of the angles so formed meet in AT. ^ 

aug. A'QP=|(angs OQP+AQP) 
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The smcular properties of the dcoimul {42857, which is equal to 
'•hoiiltl be carefuU3’ noted ; for from it we can at once read oif 
tl}e flecimals corresponding to mnltiples of ^ less than unity. Thus 
h^' taking the order of largenesi. of these fignres which is 1, 2, 4, 5, 
7, 8, we get the following relations 5^:i:*285714 } f-s *128571; 
•571428; ?^=*71«i2S5;?s=: *857141 

So. also the properties of the decimals 0769-23*, which is equal to -fr, 
and 158846 which is equal to ^5, maj", with advantage, ha remem- 
bered ; because from these two periods we can rea/l off the decimals 
Cl rresponding to mnltiples of .rV less than unity, i.e., &o. 

Here the order of largeness of the figures is sero of the fir.«t period 
and of the second 1; 2 and A of the iiist and 3 of the second ; 4 5, (i 
of the second, and 6 of the first j 7 of the first and 8 of the seoond 
and lastly 9 of the fiiat. 

Hence — 

*076923 = .^ •153846 = ^ *2307 69= f_ *307692 = A 

•384615*=^ *461538 =fj *3384)1 =f, *6153S4=-i’4 

•692307* = ^»3 *7*6'JJ30'=^ *816153=^1- *9*23076*=^ 

Kimilaily, when we reduce &o., to recurring decimals, 

we Clin at once read off from the .vn&wers the decimals equal to till 
multiples of these fractions lower than unity. 


Difficult Questions in Arithmetic- 


(Ifadras ’Univenity Questions.) 


1. A person, after paying an income tar of 1 anna in the rupee 
dcvofcs of the remainder to purposes of charity, and finds that 
iio has Bs. 5,173 left : what is his income P iiS33, A) 


2. A book containing between 900 and 1000 pages is divided 
into four parts, each part being divided into chapters. The whole 
number of panes in each of the four parts is the same. Bach chap- 
er m first pait contains 20 pages, eack chapter in the seonnrl 
4 , chapter in the tliiid 60, and each chapter in the fourth 80* 

i;md the whole number of chapters in the book. (1867) 


3. The distance by Bailway from Madras to Salem is 206 J miles. 
A passeiiger train travelling 20 milehan honr, leaves Madras at 
/ a.m., and a special train at 10 a.m. <he same day. At what rate 
mnsc tbe latter travel, 8o as just to overtake the former at Jollarpett 
.unction (132 miles f I om Madras), and at what hoar must a goods 
iiiin leave Salem for Madias, travelling 15 miles an hoar, so as to 
teach Jollarpett at tbe same time as the other trains ? (1870J 



APPESDIX. 




11 


4> A lump composed of gold and silver measures (> cubic iuebes 
and weighs 100 07.; if a cubic inch of gold weighs 20 oz. and an 
equal bulk of silver 12 oz., find the weight of gold in the iniz-ture. , 

S. A person buys a piece of land at £25 an acre, and by selling 
it in allotments finds that the value is lucrensod by one>half, so that 
after reserving 20 acres for himself, ho clears £200 on his purchase 
luouoy by the sale of the remainden How many acres weie there? 


6 A person going from Pondiohery to Ootacamnnd, travels 90 
miles by steamer, 330 miles by rail, and 30 miles by horse transit. 
The journey occupies 30 hours- 50 minntcB, and the rate of the train 
is three times that of the horse transit and IJ times that of the 
steamer. Find the late of the train. (1873) 

7. A person bought 10 Hank of Madras shares at Bs. 1,540 each, 
and for 5 years got interest On his im-estment at the rate of 61 per 
cent. He then sold his shares at a loss of 22J per cent. How much 
dill he make by the transaction, and what rate per cent, per annum 
had he for his money ? (1873). 

8. Two trninsj running at the rate of 25 and 20 miles an hour 
respectively, on paiallel rails in opposite directions, are observed to 
pass each other In 8 seconds, and when they are running in the 
same direction at the same rates as before, a person sitting in the 
faster tiain observes that he passes the other in 314 scoonds: find 
the lengths of the trains. (1873) 

9. A bartera Sugar with B, for rice which is worth Ioannas a 
meastne,' but in weighing his sugar uses a false maund weight. £ 
discovers this, and to make the exobongc fair raises the price of his 
nee to annas a measure. Find the real weight of the false 
maund which A uses. (1874) 


10. A person pays an income tax of 4d. in the pound during the 
first half of the year, and 3d. in the pound dniing the second half, 
and finds that owing to an iuoreaso in his income ho pays the 
same amount of tax for the second as for the first half of the year. 
If Ins gross income for the year is £700, find his net income. (1 874). 

V* 4 to B at the rate of 8 miles an hour, 

and after transacting some business which ooeupios him an hour, 
returns to A by the tramway at the rate of 5 miles an hmir. He 
then finds he has been absents hours 20 minutes. Find tho 
distance from A to B. (1874) 


f Ota cube, the 

sniface of which contains 187 yards 54 inches ? (1876) 

13. A man bequeathed of his estate to one son ^ of the 
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15. A bankrupt baS book-debts equal in amount to his liabilities, 
but on Bs. 8,640 of such debts he can recoTCr only 8h annas in the 
rupee, and on Es. 6,300 only 5i annas in the rupee. After allowing 
Es. 1,054 lias, for tho expenses of bankruptcy, he finds ho can pay 
his creditors 12 annas in the rupee. Find the total amount of his 
debts. (1881) 

16. Two trains measuiing 330 feet and 264 feetrespeotively, run 
on parallel lines of rail. When travelling in opposite directions they 
aic observed to pass each other in 9 seconds, but when they aie 
running in the same direction at the same rates as before, the faster 
train passes the other in 27^ seoouds. Find tho speeds of the two 
trains in miles per hour ? (l8Sl) 

17. A tea merchant has a rectangular space for storing tea. It 
is 15} feet long, lOJ feet broad, and 9^ feet high. He wishes to fill 
this space with packets of a oubioal shape all of the same size. 
What is the largest size of such cubical packets that can be made to 
fill it exactly, and what would be the number of such packets ? 

18. A person holds forty Rs. 500 shares in a couoern which pays 
dividend at the rate of G per cent, per annum. When the shores are 
.at Es. 67 3 he sella out and invests half the proceeds in 4 per cent, 
stock at 90, With tho other half he buys a house, for which lie 
received an annual rental of Bs. 1,440 subject to a deduction of 
Be. 0-3-9 per rupee for lepaiis and taxes. Find the alteration in his 
annual inoome P (1888.) 


{Qalcutta University QucstioJis.) 


19. If the pnce of hrioks depends upon their magnitude, and if 
100 bricks, of which tho length, breadth, and thictoess are 16, 8, 
and 10 inches respectively, cost Es. 2.9a., what will bo the price of 
921,600 bricks, which are one-fonith less in every dimension ? (iSfO) 

20. A and B run a race, A has a start of 40 yards, and sots off 3 
minutes before B, at the rate of 10 miles an hour. How soon will U 
oveitake him if his rate of running is 12 miles per hour ? (I860) 

21. A leaky cistern is filled in 6 hours with 30 pails of 3 gallons 
each, hut in 3 hours w’th 20 pails of 4 g.allons each, the pails 
being poured in at intervals- Find how much the cistern holds, and 
in what time the water would waste away. (1880) 


22. .4 race-oourse is half a mile long. A and B run a race, and 
A wins by 10 yaids ; C and D run over the same course and G wins 
by 30 yards ; B and J) run over it and B wins by 20 yards ; if 4 and 
C run over it, whiob shoujd win, and by how much ? (IS80) 

23. A wctngular court is 30 yards long and 30 yards broad. It 
has paths joining the middle points of the opposite sides of 6 feet in 
breadth and also paths of the s.ime breadth running all round it 
Ihe lemamder is covered with grass. If the cost of the pavement bo 
Js brf. per square foot and the turf Ss. per square yard, find tho 
cost of laying out the com t? (1894) 
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2<1, A schoolmaster tlivided his scholars, consisting of 22i hoj's 
and 141 girls, into the laigest possible equal classes, so that each 
c'ass of boys shonhl nnrobar the same as each class of girls. Find 
the number of classes ( Pupil I'eachera’ Examination.) 

21. The population of a parish cxoecds .l,0n0 and is less than 4,000 
Ti’hetherthe people are arranged in groups of 8, of 9, of 15. of 18. or 
if 25, 7 always remain over. Find the exact jiopulation ? (P.'i’.E.) 

28, Find in grains the least weight which can he expressed by 
•n exact number of ounces in both troy and avoirdupois weight ? 
(11. M. A,, Woolwich). 

27. The areas of three squares aro in the r.itio of 1 ; 9 ; 1 6 ; the 
area of the socond contains 944^784 square inches ; find the length 
of a sido of each of the others in yards. (Queen’s Scholarship 
Ksamination.) 


28. Express 


^ n-28i 


•4i-i8571x0 7714285 


as a vulgar fraotion. 


'•285714 X 0-0571428 
reduoing it to its simplest form. (Londou Afatrionlation.) 

29. d'he longer sides of two rcetanglos are 189 and 244 yards, 
f heir shorter sides 45 and 38 yards; find the aien of asquaio that 
i*. intermediate in area to the two rectangles, and whoso side consists 
oi an exact number of yards. (Q. S. B.) 

30. A sohool-room aceommodxtes 72 oliildrou at the rate of 13 
square feet of area for each ohild; if it had been 12 feet longer, 
It Would have accommodated 90 children ; find the length and 
bre.vdth of the room. (Q. S. E.) 

^ 31, For nhut sum should a ship worth £7,250 he insured at 
■C3 ds. 8d, per cent, so that the owner might lecovcr, in case of loss, 
the value of the ship and ineaianoe? (P. T, E.) 

32. A reduction of 20 per cent, in the price of apples would enable 
a ppohaser to obtain l.:0 more for a sovereign : What may the orice 
I'o before reduction? (L. M.) 

33 On the fiist of Janiia'y 1S70 a coutraotor borrows a sum of 
money at 5 per cent simple interest. At the end of a year the rate 
of interest is reduced to per cent The total amount of interest 
of 1875 is £1,760 ; what was the sum borrowed ? 

o. s!i») 

31. What is the least number of years for wh?oli simple interest 
mast be teokoned at . per cent, on £I4-. 7». 6d so that the interest 
mny do an exact imtnbcr of pounds sterling? (P* T« iS.) 

.8 .. £R00 is put out at interest at 6 per cent, per annum, and at 

Whatsis tbe expenses of the next. 
S. S. E.)^ ‘ the original capital at the end of the sixth year. 

.1(1. A job can bo finished in 25 davs bv 30 men ■ af 
each week (consisting of 0 days) 6 men are withdrawn • how many 
'•-.Jq.? Ef" themselves to finish the job? 
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37. A railway train has a journey of 6’ miles to perform, and 
ought to perform it in 3 hours : if its starting be delayed a quarter 
of an hour how many miles per hour must it inciease its speed so 
as to at rive «t the proper time? (Cambridge Previous Exam.) 

8.S. A train 88 yards lung overtook a person walking along the 
line at the rate of <1 miles an hour, and pa'ised " him completely in 
10 seconds It afterwards overtook another persou and passed him 
in 9 seconds. At what rate per hour was this second person 
walking ? (Oxford llcspousions.) 

39. Two bo its start to row a race nt 3 o’clock. The race is over 
.".t (if minutes past 3, the losing boat being -lO yards behind at the 
iinibb. At 4 minutes past 3 -this boat was 7t0 -yards fiom the 
winning post. Find the speed of each boat in ‘ miles per hour. 
(Cambridge Previous.) 

do A poison rows a dist inca ofl.|. miles down a stream in 20 
minutes; but without tho aid of the strenm it would have taken 
him half an linnr. What is the rat** of the st earn per hour, and 
how long would it take him to return against it ? (C. P-) 

41. Find when first after 2 o’clock the hour and minute hands 
of a clock will make aa angle of bO® with each other, (Educational 
Department, Ontario.) 

42. If the hands of a clock coineide every 66 minutes, how muoh 
does the clock gain or lose in a d,iy ? (0. P.) 

43. Pind the value of the series -i ~ ttI-* • . indefiuUel.v 

<5 2*3 2*3 4 

continued, accurate to seven places of decimals. (L. M.) 

44. Calculate the value of i\/ 3 .j.' 2 iy 2 correctly to two places of 
decimals. (C. P.) 


(Civil Strrice Papers in Higher Arithmetic.) 


45, A cistern van he filled by one of two pipes in 30 minutes' and 
by the other in 36 minutes. They are both opened together fur a 
certaiu time, but being partially cloeged, only f of the full 
quantity of ^water flows through the former, and only fir ' hrough 
the latter. The obsti notions, however, being sudileniy removed, tho 
cistern is fllled in 15^ minutes from that moment. How long was it 
hetore the full flow of water began ? 

46. Aand 5 undertake to do each half of a piece of work. .4 liegi ns 
at j a.m. B at 10*30, and both stop at 1 2, h iving then done ^ of the 
work between them ; they resume work at I p.m., and A finishes his 
share at 4 p.m., when will B have finished ? 

. being proposed in an examination, to find the 

simple niteiest on a certain sum of muncy for 2\ years at *4 per 
cent, a candidate by mistake reckoned it for 21 'years at 31 per 
cent, and so obtaind a result too little by £26 4?. 8d. What onglif 
the answer to have been P 


4S. The profits on a capital of .£10,000 used in trade for 4 years, 
^o'DpO'iwd iiiterist at 25 po* cent, pei annum for 
th.it time ; hoar much do the profits amount to ? A sum ot m juey is 
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placed out at oompound interest at a rate ■w'hiali doubles it in 4 
years; how many fold will it be i»ci cased in 16 years P 

49. A cistern, the cubic contents of which are 360 cubic feet, has 
two pipes which can empty it in 3 and 4 hours respectively. 
It has also a third, pipe with an orifice of I sq. ft. through which 
water flows into the cistern at the rate of 1 yard per minute. If all 
the three pipes be opened together when the cistern is full, in what 
time will it be emptied P 

60. A ship is so constructed that if one of its oomparlments be 
filled with w.itcr, it would just sink. There are two leaks in this 
compartment, one of which would just fill it in 4 hours, the other 
in .0 hoars. If the compartment were full, the ship’s pumps could 
iust empty it in 2 hours How long could the ship be kept afloat 
after springing the leak P 


SOLUTIONS. 


1. Let the income be fie. 1 16 as.— 1 an. =16 as. =fiQ.^§, 

inr lu --^TS 5 ' “(■ra+ uW) 
f® J ; 1 :: Es. 5,175 = Rs. 6,838. Am. 

2. L. G. H of 20, 40, 60, 80=240 the number of pages in 
each pait must be a multiple of 210, and as the book is divided into 
4 parts, the number of pages in the whole book must be a multiple 
of 4x240=900 ; and as the book contains between 000 and 1,000 
pages there are 060 pages of the book. Each part of the book 
has 240 pages the number of chapters 

= Vo" -k Vo" + + Vu" = 12 + 6 + 4+ 2 = 26. 

3. Tlie passenger train wilt reach Jollarpett m VV or V brs. 

tlie speci il train must travel 132 miles in 3 or V hrs. 

.'. in 1 hr. it must travel 132 x =36-f miles. Ans. 

, The total aistance from Salem to Jollarpett =206|— 132 or 74^ 

miles the goods train will take i— I hrs. or 4 hrs. 59 min. to travel 

15 


this distance. The other trains i-each Jollarpett in V* or 6 hrs. 36 
min. from 7 a.u. 

.*. the goods train must leave Salem in (0 hrs. 86 tnin —4 hrs. 
59 min.l or 1 hr. 37 rain, after 7A.sr., i.o., it must leave Salem at 37 
min. past 8 a.,M. dns. 

4. Supposing a cubic inch of gold to weigh 12 oz., wo have 12 x 6 
=72 oz. for the weight of the lump 100 oz.-72 oz.or 28 oz. is tho 
excess of tlie weight of gold, but 20 oz.- 13 oz. or 8 oz. is the excess 
or the weight of I oubio inch of go)d| ^ the number of cubic 
inches of gold in the lump weight of gold = x .:0=70 oz. Am. 

5. £, 500 = C. P. of 20 acres he gains .C500+£200 or £T00 by 

tho sale of the remainder. Tho gnia on 1 acre= £%?. •. .«700 is the 
gain on 56 notes, < e., he sells 58 acres .'. he bought 66+20 or 76 
neies. A no. “ 


mn' icqiii+ed foi tho whole jnurncy=time taken in travelling 

(no xUtS 10+30x3) or 655 miles by mil, t. o., in 30 hrs. 60 min. - 
the tr.uii travels 653 miles in 1 hr. it travels 18 miles. Ans. 
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7. The total gain on Bs. 100= Ra. 5^x 5— 22^ = Es. 5 

gain on Es. 10 x 1540 = Rs ^ 70 

• In 6 years the gain is Bs. 5 on Bs. 100 in one year the gain is 
Be. 1 1 per cent is the rate of interest. 

8. The sum of the lengths of thetrains=dist. passed over in 8 sec. 

at the rate*of (20+26) or 45 miles an or 176 yds. 

Length of the slower train = distance passed over in Sli sec. at 
the rate of (25 -20) or 5 miles per hr. ® ^ 


2 '' 00x60 

length of the faster =176 yds.— 77 yds. = 99 yds. 


Ans, 


9. 2^ as. : IJ- as :: 1 md.sSO seei-s. A/is, 

10. On £1 the tax is 4d. on the tax is Id. for the 
first half-year, and during the second half-year the tax is Id on 

the gross incomes = : £^, i e., 3:4, But the gross 

income for tho'^year= £700 tha gioss incomes of the half-years 
are £300 and £400 the net income = 300 x*^+ 400 x#^ = 
£293+ £395 = £690. Ans. 


11. The peon takes ^+|- or hr. in walking one mile and 
coming back by the tramway ; the total time taken in walking 
from ilto E and coming baok bytramway=2^ his.^l hr. = l^ hr. 
.'. distance from A toE=l^ mile+-j% or 2^ miles. Ans. 


12, 187 sq. yds. 54 sq. inches = sq, ft, = area of 6 sides 

8 

.-. the area of 1 side = Mi® sq. ft. 

• "8x6 16 

.•. the edge = V ft- • and there are 12 edges 

fi7 

.'. length of wire = 12 x yds. = 67 yds. Ans. 

4x3 


13. 1"“*^ = ^ share 

l-(^^+-^)=-^ widow’s share. 

■^’rt tVt :: Ks. 1.820 = Bs. 4,200.' 

14. The fir.st mon walks 6 miles in one hr. 


of the second son. 
-i, — +^ = +S- 

T3 TT* Vi i* 

Ans, 


.. in 12 Sec. he walks 35A yds. 

.'. in 12 sec. the train travels 132+35^=167.J yds. 

in 11 sec. the train travels ^ixl67i yds. or 153^«y yds. 
in 11 sec. the second man travels lD3i*jr— 1.32 = 21-jV yds. 
in 12 see. the second man travels 23-J- yds. Now, the first man 
gains 35^ -- 2.“?^- or 12 yds. over the second man in 12 secs.. .*. in I 
sec. he gains 1 yd. 


In 12 sec. the tKiin travels 167^ yds. .’. in 20 min. it will 
travel 9A miles and in 12 sec. the liratman walks 35^- yds. .'. in 20 
min. ho will walk 2 miles, i.c,, when the train overtakes the second 
man, the first man is O'^— 2or 7^ miles behind. Now, the fiist 
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man gains 3fj^.-2SJ or I2yds in 12 sec. over the second man, 
t.c,, 1 yd. in 1 sec time reqa{r«d= 

1 yd. : T^xireO 1 Beo.« 


15. He gets 8-V as. in the rupee, on Rs. 8,G40 ho loses 1 — or 
•i4ofRs 8,G to =s&s. 4.0)0. On.Rs G,30') Ijo gets S-} as. he lO'Os 
Its. l>,300x -S^or Us. 4,i32V3 .% ho loses (Rs. 4.,050+Rs. 4.232^}-r 
Its. 1,034^,\; or Rs 9,33H- altogether. Ho pays 12 as. in the rupee 
to the creditors .'. they loiTe 4 a.s. in the rupee. 

4 as. : Its. 9,3374 ;j IK as. = Us. STjSSf'. wfns. 

IG. The distanee uavelled by both in 9sea = 330 ft.+2G4 Ir. 
= 504 ft. .'. in laeo. s=Gii ft. The distance tr.ivelled by tlie 
f.ister-the distance travelled by the slower in 27^ seo.=."»94 ft. 
.. in I 8eo. = 21.Jft. 

twice the distance travelled by faster in 1 see. = 6S ft.+ 21 ^ ft. 
= .S7-J ft. the distance travelled by the faster in 1 sec. = 875 4-2 
s=43J ft. in 1 hr. =29^ miles, 

the distance travelleii by the slower in 1 see. =4434 ft.— 214. It. 
or 22^ ft, .•. in I hr. =los*y miles. .4ns. 

17. The letigtb of the edge of each paokot=H. C. F. of 13’ ft. 

101 ft., 94 ft., « :. numbnr of packets 

^a^xl0^xPi)oub.ft: ^ 

Cts^ t^X tV) cub ft. 

18. Bs. 101): Rs. 20,000 ;; Rs, 6 = Bs 1,200 income. 

Rs. 676 x 20 = Rs 13,500, half the proceeds. 

Rs. 90 : Rs. 13,60'^ ::Ra. 4=Us60J income on half the proceeds. 
Its. 1, 440 xl2as.3p.=Rs. 1,102^ the annual rental after paying 3as. 9p. 

the alteration in income *= Rs. l,10i^-}-B8. 690— Ks. 1,200 
=lls. 502 8 as. .dns. 

19. 16x 10 X 8 =1230 oiibic inches, contents of one briok 
12x6x 7.1 = 640 cubic inches oontents of the second kind 
1.260x100 : 640x921,600:; Rs 2 has. = Rs, 9,963. Ans. 

20. 60 min. : 6 min. ;; 10 miles mile. 

40 yds.=T?!!s or -h mile. mi’e. 

B has to gain mile. But he gams 2 miles in 60 min. 

:. to gain he will take 25^ min. Ans. 

21. The cistern is JiJled by 90 gall, in 6 hours and by 80 gall, la 
3 hrs. in 2 hrs.lO gall, waste away, ^.e., there is a waste of 25 galls 
in S hrs , i.e, the cistern holds 90—26, or 66 gall. 65 gall? \yiU 
waste away in 13 hrs. at the rate of 5 gall, per hour. 

22. 1 mile =880 yds. Bruns 880 yds •. Bruns 860 yds. 

.•. when D runs 830, B runs ?— yds. 

8ti0 ^ • 

But by the question when Bruns 830 yds , H runs 850 yds. 

.*. when 0 runs 880 yds., B runs ®£Pii880 

860 ^ 

Ag.sin, when A runs 880 yds., B runs 870 yds 
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-when 0 runs 880 yds., A runs y^®* 

.*. 0 wins by (880-879|ff ^ yds.) or ^»jVt yda. .djis. 

23. There are 4 reotangnlar plots covered ■with grass and the 
length ofeach= (50 yds. — Sx3 yds.) -^-2= 22 yds., and breadth of 

each=(30 yds— §x3)-i-2=12 yds. .’. the area of the grass plots = 
4x12x22 or 1,056 sq. yds. the oost=l056x3s. s £158 8s. 
Now,theareaofspacetobepaved=50 x 80Bq. yds.— 1056 sq. yds. 
c:444sq. yds. cost=444 x 9xls. 8d. = £333 
.*. total cost = £158 8s. -t- £333 =£491 8s. .4ns. 


24. The G. 0. 21f. of 221 and 143=13.*.nnmberin|each class =13 
.*. number of classes of boys = ^ = 17 and number of classes of 
girls = Y/slJ = total nnmberof ola8ses=17+ll=28. 4ns. 

25. TheL.O Jlf. of 8, 9, 15, 18, 25=1800 

.'. Uie exact population=1800 x 2+7 = 3607. Ans, 

26. 1 lb. Ijroy = 5760 grains .“. loz. troy t= =480 grs. 

1 lb. avoir. =7000 grains = loz. avoir = -® = 437^ grs, 

L.C. M of 480 grs. and 437^. grs = 84,000 grs. 4n5. 


27. Area of the first : 944784 sq. in. ;; 1:9 
.*. area of firstg ^^^^^ sq. in. = 10497 6 sq. in. 

V 


.*. length of the side of the lat = n/ 104,976 sq* in. = 324 in. = 9 yds. 4ns. 
Again, area of first : area of third ;; 1 : 16. 
area of third is 16 times area of first .*. length of the side 
of the third =4 times the length of the side of the first =4x9 yds. 
<=86 yds. 4ns, 


28. 


29. 


The fraction 

V fx-rJ-xf 

Area of the first reot. = 189 x 45 = 8,505 sq. yds. 
„ „ second ,,=244 x 36 = 8,784 sq. yds. 


<v/8505 = 92*2 
•y8784 =93'7. 


the exact number required = 93 


A area of the square =93* =8649 sq.yds. 4ns. 

30. Area required to aooommodate (90— 72) or 18 children = 
18x12 sq. ft.=216 sq. ft. 

216 sq.ft. =12 ft. X breadth .*. breadth=A:^ ft.s 18ft. 4nf. 

31. £3 6s. 8d. = £3} 

amount recovered on £100=£100— f3|=£9G§ 

£96| ; £7,250 £100=£7,500. 4ns. 

32. The reduction is ^ per cent, {. e,, ^ ; .*. one could get as 
many apples for £1-03 for £1 at the old price. 

£1— £^ or 4s.=prico of 120 apples. 

.*. for £^ or IGs. ; 480 apples can be bought. 

But the price of 480 apples before reduction was £1 .*. the price 
before reduction of 1 apple = £7^ or 2 farthings. 4ns. 


22 



33. Tho 5nt. for 1 year W £R on 1 00. Tbo iul. for next 3 years * 4 1 x B « £214 

total fill, on lO0=£31J+i;ri = £20‘ £261 : £1,7C0 :: £100 = £6,704 I6s. 2«ii. .dns. 

34. £146 7j.G(I.=£ 145J=:£U<U.. £100 : £ii«» ;; £4*£VtS?* 
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255>84«975. £256-840975 left at the en 
flth year. jins. 
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36, In € days 30 men oan do ^ of the work. 


37. 
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. s »• 

1 iiveek = 

5 weeks. Ans. 

Speed 

of 

the 

train 

— 5 

miles 

per hr. 


Speed of the train when it is delayed hr.= 


So 
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increasepor lir.=5®^^— V=ll miles 


miles 

per hr. Ans. 


38. 10 seo: 00 X 60 sec. CJ 68yds. or^g mile =18 miles the 
distenoe gained by the train in 10 sec. 

rate of the trains: 18+4=22 miles per hr. 

Again, the distance gained by the train in 9seo. = 8Syds. or mile 
in I hr. 29 miles Is the distance gained. 

/. rate of the second man=22— 20=2 miles pet hr, Jns. 

39. The losing boat goes 700—40 or 600 yds. in 6^—4 or 25 min, 

.'.in 1 hr. it goes y miles., t.e., 9^ miles. Ans. 

2|min.: 6§min. t: 660 yd8 = l760yd8. 
the winning boat goes 1760+40 or 1800yds. in 6§min. 
in I hr. it will go miles. A 71 S, 

40. Withont the aid of tlie stream tlie man tows 1 J miles in i hr.’ 
t. c., 3 miles in (me hr. With the aid of the stream the man^ows 
1§ miles in 20 min., t. e., ^hr. in I hr. he rows 4^ miles. 

the rate of stream =44— 3 = 1^ miles per hr. 

Again, the man rows3— l^or 1^ miles per far. against the stream 
.*. in one hour he rows 1^ miles. Aks. 

41. A circle has 360’’ and it is divided here into 60 minntc spaces 

60” = 10 minntc spaces. 

Now, at 2 o’olock the hands are 10 minute spaces apart, the 
miiinto hand must gain 10+10 or 20 minnte divisions on the hour 
hand to make an angle of 60” or to be 10 minnte spaces apart. 

Henco 5S : 20 ;; 60min.= 21 .jy past 2 o’ckiefc. Ans. 

42. The minute hand gains on the hour hand 56 minnte spaces in 
I hr. it gains 60 minnee spaces in f-J hrs or 66.^. niin. Hence the 
minute hand of the inaconcate clock passes over 65.^^ minute spaces is 
€6 min. true time. Hence : — 


68 min. : 24 X 60 min. ;; 65 -^y min. = 1428-5^^ min. spaces. 

Now. the minate hand of a correct clock passes over 24X60 
minutes or 1440 minutes. 

the inaccurate clock loses 1440— 1428-^x = min. Ans* 



sn 


atpendii. 



a 

•5 


1 

2-3 

a 

*5 

S 

= ‘leGBeecGS 

1 


•365666606 

*= *041666666 

2 * 3,4 


4 

1 

2.3. 4.5 

cs . 

•041666666 

5 

=r *008333333 

1 

2.3. 4. 5.6 

a 

*008333333 

6 

= *001388838 

1 


•C01388888 

= *000198112 

2.3.4.3.6.7 

~ 

7 

1 


•000198413 

= *000024801 

2.a.4.5.6.7.8 


8 

1 


*000024801 

» *000002755 

2.3.4.6.6.7.8.9 


. 9 

1 


*000003755 

= *000000275 

2.8.4.6.6.7.8.9.10 


10 

1 


*000030275 

=**000000025 

2*3<4»5««*«« #■**««, ,,11 

11 

1 


*000000025 

= *000000002 

2e3 

.12 

12 


44. 


The sum of the results** *718281823 

value to seven plaoes*= *7382818. ^ns. 


^/2=l•4142 




^5*8284 = 2-41. .4«8. 


45. ■>?u+-5V=-^sMof the cistern aied in Jmin * ?n • , 
of tho cistern is BUed after the removal of obs^c'if™ 
of the cistern filled before the removal of otetrSo^Ll'J a® 

oiS?n.^\rn. S 

o, . 3 does 4— i or _» it. tj.- o ■?.■ . °T’ ® 



> * 1®. dd. .. the profit=dei4,4H Is. 3d. 
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Let r represent theinfc, on £1 for yeaiv Then 2— (1 + 0** 

*. (2)*=(l+r)^®, «.e.( the amt. -will he increased 16 fold in 16 yrs. 

49. 3 cuhio ft. of water enters through the Srd pipe in 1 min. 

in 1 hr. 180 cubic ft. enters, which is i the volume of the cistern. 

When the 3 pipes are open the portion emptied in 1 hr.=i+i— i=-rc 
.*. 12 hrs. in the required time. Am. 

50. With the pumps working and the leaks open, i+^ — 

the compartment is filled in 1 hr. .*. the ship can be kept afloat 
for 12 hrs. 


Difficult Questions in Algebra- 

(il/adras UniversitJ/ Question*.) 


1. Solve the equations — 


r(j/+*)*^22, ^(a+is)s=40, 

2. Ill the following equation show that the value of ® is indepen- 
dent of a 

g+a , a+l _ (a^l)^ (18601 
a-i-b~a — b a*— d® 


3. 


Find the square root of 

(1) gs+ldgs-dg*— 28g+4g*+49 

( 2 ) — 2 ^ 5 |.— 2 ^/^(. 


(1863) 


4. Find the square root of— 

1 ( «-^) } Cise®) 

5. If g+i=2(«-fm), !r-^^ = 26,y4.1=2(c-}-w),w-3- = 25 : find 

» » y y 

the value of gy+— . (1867) 

ay 

6. State in what cases g" will be divisible by g-f-a and 
g®-i-a® respectively ; state also the number of terms iu the quotient 
in each case. Shew that the last dimt in S®" +i+2®" is 5, whatever 
n may be. (1868) 

7. Sliew that lowest terms, 

g'’+Og-}-13 

S. If the two expressions ag3—c(.3a+5)g3-Ka34.jcS)a,.fj, 6j;3j. 
c(a — i>)g®+a(e*— as)g— d, have a common quadratic factor (that is a 
factor containing g* as the highest powers of g) prove that this factor 
is an exact square. (1871) 

I? ^ process for finding the 0.0. M, of two quantities A and 

« n -J? ^ P^’Bceding divisor, shew that the 

6.<3.i»i. of §and P--n^ will he the ff .0.31. of X and B, where m 
IS any factor ahitrarily chosen, and not necessarily the quotient 
arising from the division of P and Q. (1872) 

10. Shew that ‘ ^ ^ - is the sum of two squares. (1872) 
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11. Wliat mast be Ilie form of '» in order that a-"— it’^ mayharo 
both and a"~a;" for di-risors^ » being any positive integer ? 
Shew that 25"— UsdiviaiMe-by 15, (1875) 

12. (i) If an .algebraical expression is a common me.asnre of two 
other algebraical expressions, prore that it will moasare the sum 
or the difference of any mnltiples of those expressions. 

(li) If 15®— (2^'— 1) ®+25 and B®— Byss+a (<1+1) hare a common 
factor, determine 3 5 and hence hnd the L.C.il. of the two expres- 
'lons. (1876) 


i3. Find the cnbe root of— 

(!B+j/)<*-(ffi-3/)«-12®^Ci6*-y®)s (1876) 

I'l. 1 b (o+b+c)Jft*_(li+c)a+{b+c)®|— 35c,b+c)=i=(» + b-i-c) 
Jb® — {<r-{-c)6+(o+c)*J—3flo(a+e:) an equation or an identity. (187S>ji 

16. Find the square root of il* ?_ J®£!+ 

^ %« a 6r2^25r* 

16. Solve the equation (r883> 

17. Eeaolve into 3 factors (©+1 )(®+S)(b+5)(ib+7)+16. ( 1888 ) 

18. Prove the identity 10s(^— a)(«— b)(s_c) = 2a*6®+2a*cS J- 
26*c®-«*-64-e4 where 2s=«+6+c. (Calcutta Uair. 1867.) ’ 

19. Solve the equations — 

0 * . uv+i :so',, and c*!'. - aP> (Calcutta ITniv.) (1879) 

20. Express (e+3a)(iB+5(»)(»+7o)(B4.9o) as the difference of 
two Equal e quantities. (Calcutta TJniv.) (1887) 

21. IVhat is the only solution of (a!+2«)*+ys = 0. (Punjab TJuiv.) 

H’O.F, and I the L.C.31. of two quantities ©.md y 
and if prove that = (Allahabad L'nhV^ 

£3. Solve 151/= 12, yr a 20, 15. (Oxford Local Esam„ 1 854.> 

S.aSiiursfrsSS.)^^'*’^'’'^''^’'’ “’+^+>” = 16. (R. M. College, 
nary,18S7!)'^^^'"®’^™^®*^*‘ a®+6c=l.®+ac. (Army Prelimi- 


OVJLUTIONS- 

K’;-,wwSe^tS*theSfc" *“ 

a-'« 

..!c®aa 4 Aa!s =±2 .-. y=s ± 5 , and ssa ± 6 . Ans. 
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The ejtpiessica = 


s4-s_. 

fl+b ’ a—h a— If 


”-_L f- ^ b _ a ^ o 

-rh a-rb'a—b a—b a—h‘a—h 


«+b 




( -L.+ =a( -L; /, 2fi;:=2c5 r=b., 

\G-i-h a-bj \a-o c^bj 

». e.. in the equation the value of ^ is independent of a. 


S. (0 (r6-i-14j3^49)-(l3«-}-2So)J-43s 

= Cs' + 7)® - 4 tC- 5-}- 7)+479 = (c • + 7 - Zsy 
V. sq. rt.=s:3— 2a-*-7, Jns. 

(ii) 

= (s/c-^'v/b— s/c)® iig. — vA’, 


4. . -4-c=-2-i. ^^4-2^a3- -2^ 

a* a» V nV \ «/ 

= — -f« — ~ J A s^. r/. = o--r~ Tfl— i. Ai.s. 

V «y «= e 


= fU 


X y XU X y XV \ x’. / 


= i|2(ff+}7i)x2(c-»-j,0-*-2bxSd| = A|4Ca-s-Bi)(c-hE:)-s-4bd | 

= 2|(a-r»nXcT»’>)'rbd | A’M. 


(>. £•>—«» is divisib’e bj 2 — o if » be any odd whole number, the 
number of terms in the quotient being *■-. 

is divisible by x~+a- if" be anv odd number, tLe 

2 • 

number of terms in the quotient beieg ? 

2"’ -rl is odd j. 22"« fe divisible by 3 2 i. e., by 5. 

t.c., the last digit must end in 5. 
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7. H.O.F. of the two expreBsionB=afaotor of their differonoe, t.it., 

2ffl*+'6»® + 19-2»3-I0a-24 = 5a*-l0a-6 i.e. 6((s*-2s*-l) 

theae two factors do not di-ride the numerator as well as the 
denominator exactly the fraction is in its lowest terms. 

8. The common quadratic factor is a factor of the sum of the 
expressions ; ria., of 

a3(a+b)+e*|c(a-&)-c(8fl+h)| +fflJ(a»+l>c9)+aCc=-o9) J •. of 
ffiS (o + h) — 2a® c(a+ h) + ec® (a + i) , 

i.e., a{fl+b)(8®-2ca+o®). Of the 3 factors the common quadratic 
factor is a®— 2c3+c®, which is an exact square. 

9. Every remainder in Iho courso of our work contains the G.C.Jlf. 
. Q.C.M. of A and B, is the Q.G.M. of P and Q, and wo know that 

if a quantity divides P and Q it also divides P— nQ. G.C.il. of P 
and Q is the G.O.M. of Q and P— hQ. Honoe Q.CM. of Q and P-nQ 
is the G.G.il. of A and S, 

10. Tim 

=«*+2+p+‘*-2+ -f, 

■( "* 7 )'* ( ‘"0° " -»’-=+i-'-*’+2+ f. 

'( ‘-'d ’K ‘-"s)’ 


11. am-a^isdivisiblebya®"— 3®"if _ be an integer, t.e., «i 

must he an even multiple of «. 2*»— l=(2*)»-.l=16''-.l. 

Now whether n is even or odd. 16"— 1 is divisible by 16. 

12. If P measures A and B, it will also measure mAinB. 

Let A be equal to aP and B = y p. Now P divides A and B 

viA±nB = mxP±n!/P. t.e., P divides mA±nB. 

The common factor is a factor of the difference of the two 
expressions, viz., of — 


aS_(2g— l)»+2gr— * s+23»— 25— 2 
».c., of *— 2 t.e. a— 2 is the common factor. 

Now dividing bS-( 35-1)®+25 by a- 2 we get a remainder 
2!; — 6 and this remainder must be zero ■.2g’e=6\ £ = 3 

Now putting the value of 5 m both expressions, we get, 
c® — 5 jj+ 6 = (8-2)C8-3) and a®-69+8 = («-2)(j;-4) 
L.C.Af.=(8— 2)(s— 3)(a— 4) Ans. 

13, The expression may be put in the form a® — b® — Sflbfo — M 
thus : — '• ■' 


(x+ yY - (a - y)« -3(9 + y) ®(a* - y)®(4»y)but 4ai/ = (»+ y)a _ (j,, _ 
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U. Jffl+(6+c)^|aa-(i>+c>+(6+c)®|-3bc (b+c) 
sa’+Cb+c)®— 3bc(b+c)=a'*+b®+c® 

I b + (ft + c) ^ I b® - (a+ c)b + («+ c)* J - 3flc(a+ c) 
ssb^+Cft+r)® — ?ftf(«+c) =b®-fft®+*c® 

Hence T\'e-have an identity. 



a® + a!(b~ ft) - ob _ a® - a(b+c) - be dividing out, we get 

B+(b— ft) ft— (b+c) 

• ft c 

ft+b— ft“ ® “ft— (b+c) '* ffi+b-ft“ft— b— c 

fl(iB— b—c)=s c(ffl+b— ft) hence ft =s ^ins. 

ft — c 


17. The prodnot of any 4 consecutive odd or even numbers 
together mth IG is a square. 

Hence the expression may bo put thus:— 

(»+ 1)(»+8)(b+5)(b+7)+16— 1 

= J(B+l)(B+7)(B+S)(B+5)+lfi5 — l 

= C*® + + 1 1) ® 1 "b 8® T 1 2) (ft® + Sft + 10) 

s=(b+6)(b+2)(b®+8!c+10). Ans^ 

18. 16s(s - ft)(« - b)(« - c) = 2j(2s - 2ft)(3s - 3b)(28 - 2c) 

But 2s = ft+b+c 

=(a+b + c (b+o— ft)(ft+c— b)(ft+b— c) 

= |(b+c)®-ft®^ft=-(b-c)®| 

= ft® J (b + c)® + (6 - c)® I - (b® - c®)® - ft* = fl®(2b2+ 2c®)- b*+ 2b®c® 

— C* — ftl 

= 2ft®b®+2ft2cs+3b Sc®-ft*-b*-c*. Q. E. D. 

19. __ft*+r+i = o® and ft®r+3®+5— gso 

«+y+l=7 and 2y+3 a+5 = 20 

Hence solving the equations we get b=3, ^= 3. jins. 



ATPCSDIX, 


xviii , 


20 . (i»+ 3 aXa+ 0 fl)(®+®'*X*+ 7 <s) 

= (j!-+12fla+31o»X-16fl>'. Q.ED. 

21. If tho sum of two or more squares is zero, then each - square 

iszero. (z4-3fl)®*0 and ?/*=!0 »+2a = 0 and j/=0.*. z=— 2flj 

anil !/ = 0 

«o T n TiT _ Product of two quantities 

*"* G.C.M. •*• ;1 

lil=xi/ and h+l=x+>/ , h^+l^ « W+f®) 

= (h+Z J (/t+Z)® — 3A7| s(iB+//)| fs+_y)®— 8«.y| = {te+riy—drij^ss+y) 
e=®’ + 1 /®. Q. iZ. D. 


•>3. ?y = I? • 5=? •. ®v.*'®=2.v1t * a-* — 9 
yi 20 s 5 5^^“ •• ® " • 

a = ± 3 ; hence y = ± 4, and ;i= ± 5. 

24. .'. s*=(v®)» e=y*. 

2s=2x4®=2»=:2x 2** S s=2®*+». 

.•. 3a+l«2=y®.'.2i3=5j/*— 1.*. a= y Putting the values of a 
and s in the 3rd equation wo got 

?!:ii+y+2/8 = Hi 3y®+2y-.33=0. 


.*• (j/-3)C3y+U>0 .% y=3or-V 
5=4, or Vj ond taO or Ans. 

23. c+6— c=o .'. o+6 = c; a®+l>c 

=<*®H-o(a+&)=a*+c6+t®s= flO»+&)T-b® = flc+b*. QE.D. 
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1809 . 

Arithmetic and Algebra- 

1. A carriage has four wheels, the circumference of 8 
each of the two larger being 10 ft. G in. and that of each 

of the two smaller 6 ft. 5 in. Find the length of a 
journey during which the smaller wheels revolve 1,120 
.times ofttner than the larger. 

2. State the rule for reducing a mixed recurring 9 
decimal to a vulgar fraction, and shew its truth by means 

of an example, 

Add ’OG lol’156, and divide the sum by •SOTTdll. 

3. If I put by Rs. 120 at the beginning of each year, 8 
how much shall 1 have at the end of three years, allowing 
compound interest at 5 per cent, per annum? 

4. A wine merchant mixes throe qualities of sjurits 9 
north, respeclivoly, lus., IGs., 17s. per gallon, in the pro- 
portion 1:3:2, respectively, first adding ^ of a gallon 

of water to each gallon of spirit. Find at what rale he 
•must sell in order to make 15 per cent, profit. 

5. A- person having bought a certain amount of 2f IQ 
per cent, stock at 95, afterwards sold it, and with 

the proceeds bought 3^ per cent, stock ; he obtained 
iJ900 less stock than before, but his income was unchang- 
ed. How much money did he originally invest ? 

6 . Define .in algebraical frmlion, and explain the 8 
teim reciprocal. 

If p be. the difference between any proper fraction and 
unity, q the difference between its reciprocal .and unity, 
prove that jpg = 5 — ^ 7 . • ■ 

7. Resolve ab (a -|- 5) + he (b + e) + ca (e + a) 8 
+ 2 a 6 c into factors. 

Find the value of sci/ + .ys + sx + when 
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- _ « . ^ If 0 

X=i- — ; — ,y = , «= 

b ^ G 0-f*£Z 

8. Find tbo liighcsi; common factor of 10 

«*— 5a!® + 5a® — a — 12 and a*— a®--4a® + 18a:— 15 ; 
and the lo^rest common mnltiple of 

+ o'* — a* + 3aJc and i* + c® — a® + 2io. 

9. Simplify ’ 13 

(1 + Jfl + n)® + (1 - IH - »)® — (1 — 7)1 + — (I + 711 ~ »i.)3 ; 

and extract the fourth root of — 

(»* + p) - 8(«* + -i) + + ^) - 56(» +1) +70- 

10. Solve the equations— 10 

(i) (a - a)® + (a — i)* = 2 1 (a — a — J)2 _ ab | ; 

(ii) +8j/+7)=^C4a-5y+C)-=K8-'«+72/ + 9). 

- 11. At the review of an army, the troops were drami up ^ 
in a solid mass 40 deep, aud there were just one-fourth U!> 
many men in front as there were spectators. Had the depth, 
however, been increased by 5, and the spectators drawn 
up with the army, the number of men in front would 
have been 100 fewer than before. Find the number of 
troops. 


1998 , 


Eaclid- 

1. Construct a triangle of which the sides shall be equal to 13 
three given straight lines, prorided that any tw'o of these lines 
are together greater than the third* 

Construct a parallelogram, ouc wdo aud the t\vo diagouale of 
which ai6 given in length. 
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2. If a straight line tall on two parallel straight linos, it makes 11 
the alternate angles equal to one another, and the exterior angle 
equal to the interior and opposite angle on the same side ; and * 
also the two interior angles on the same side together equal to 
two right angles. 

If the straight line bisecting an exterior angle of a triangle bo 
parallel to a side of the triangle, the triangle shall be isosceles. 

3. Divide a given straight line into two parts, so that 16 
the rectangle contained by Jthe whole and one of the parts may 

be equal to the square on the other part. 

On a given straight line as hypotenuse construct a right- 
angled triangle, so that the square on one side may he equal to 
the rectangle contained hy the hypotenuse and the other side. 

4. If two circles tonoh one another externally, the straight 14 
line which joins their centres shall pass through the point of 
contact. 

Three circles ABIi, JiDF, CI!F,toi\ch externally two and 
two at the points D, l!,Fi P, Q, Ji are their respective centres. 

DJS? and DP produced meet the circle OKF in G and IT, 
prove that the straight line dJI passes tbrongh It and is paral- 
lel to PQ. 

5. Ineqnal circles, equal arcs are subtended by equal 10 
straight linos. 

In the circle ACPD, the arc ACJB is equal to the arc OJiP ; 
prove that the triangles .^1 CD, GJ3J} are equal, 

G. Describe a circle about a given triangle. 14 

From an angular point of a triangle three straight lines are 
drawn, one to the centre of the circle insoribed in it, another 
to the centre of the circle described about it, and the third 
perpendicular to the opposite side : prove that the first bisects 
the angle between the second and third. 

7. is a regular pentagon ; join .4. <7 and DD inter- 12 
seoting at 0: show that AO is equal to DO, and that the 
rectangle AG, 00 is equal to the square on BO. 

8. Inscribe an equilateral and equiangnlar hexagon in a 10 
given circle, 
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SOLUTIONS. 


1. Tlie smaller makes li”: revolution more limn 

0 11. i) 111, 

the larger, t. e., l-jJj-more. 

I,V: 1.120;: 


mile : length of the 


12 X a X 1,700 
journey. h-ngth of the journey = 0.? miles. 


2i (rt) To convert a niixci! circulating decimal info a mlgar /rac- 
tion, snlitract Hie non-iccnriing part from Ihcwholf 
decimal, i. e., Hie digit" from the decimal jmint down to 

the end ol the first period and write down the lomain- 

dor aa flie immerator ; for the denominator write a® many 
aa fhcre arc digits rconrring, followed hy a^ many 
djphci’f ns flicro arc non-rcuining digits. 


Kx.— Convert *l28i <o a vulgar fraction. 


10,000 thnoB-lil.'li = 1284-28J2.')4 . . . 
10 (imoB .1-2M = 1*33‘12S-J . , . 


by suliiraetion, 9,990 limca'1234 = 1283. 

• • 1 O'l*! 

♦ •! 1 — 

’• “ 9990' 




• * • 

•00 + _£L±iiM 

•50774il - 

-’- + 1 

10 »_ itfc ^ Ji&A V Its.** Hit ** *1 
■4 0 7*; « s n luo ^ oo**'i i j o* 

7 y i» i> y li o’ 


• I 




8. Its. 100 : Rs. 120 :: Rs. Im. 

Interest for fhu 1st year=Rs c. 

.'. CapU.al for the 2iul 5’ear=Rs 120 + Rs. 120 + Rs. 0. 

= Rs. 216. 
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Es. 100 ; Es. 246 : ; Rs. 5 lut. 

Intereafc for the 2ncl year = Rs. 

Capital for the 3rd year=Rs. 120 +Rs 246 + Rs.y^* 

= Rs. 378-3. 

Rs. 100 : Rs. 378*3 :: Rs. 5 lut. 

Interest for the 3rd year = Rs. 18*915. 

At the end of 3 years I shall have Rs. 378*3 + 

Rs. 18*915 = Rs 397*215. Rs. 397-3.5.^ Ans. 

25 


4. gallon of the first, in which there is 1 gollon of pnre spirit 
and J wntor. 

.*. gallons of the second in which there are 3 gallons pnre 
spirit and § water. 

.*. 2J gallons of the third, in which there are 2 gallons pure spirit 
and t water. .*. total mixtnrc = li + 3g- + 2| = fij. 

Total coat = lx 1.5s. + 3 x 16s. + 2 x 17s. =. 97s. 

100 ; 97 *. *. 115 ; .t. 

t 

.*. S. P. of 6 | gallons = -s-l-l-i s. 

S. P. of 1 gallon = X =5 1 6 . 3 ^Vs* 

= 1C». 6^. 

t>t) 


S. P. 16s. 6 Ans. 


5. Let £100 be the amount of stock bought. 


First income £ 2|. 

Second income is the same. 

Ss : 2 -;{ ; *. 100 slock ; slock held 


in the second case. 
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stock =£"^1 

j^lOO - JS^=: stock less. 

7 7 

: £900 £95 mvestment : ic. 

Original investment = - -9 ^ g= £3,990 

150 

£8,990 Alls. 

6. (rt) The alyebraknl /rrtcHem ^iWhere « and t» may have any 
numerical values, is defined to be a quantity which 
when multiplied by 6, becomes equal to a. 

U the product of two quantities be equal to unity, each 
ot the qnantities ie said to bo the j eeij)roeal of the 
other : thus 3 i** the rcciprocsxl oi *, ; « is the reciprocal 

of - , &c. 

H 


00 Let ~ be auj ])iopci' fuiotion, 

Tlicn by hyp. 1-*^= P und 1 = j. 


Q. TS. V. 


7. (r) The expression; 


= a»6 + a6* + 6*6 + bc^ + c®ff + ca® + 2 aio 
= a®6 + a3c+a62+2 a66+c®ff+6®d + 6c* 
= ff*(6+c)+a(6® + 2 60+02)4-60(6 + 6) 
= (^ + c)[«*+a(6 + c) + 66! 

= (6+c)(a + 6)(a + 6) 

ra+6)(6 + c)(c + ff) 
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(«) 


Sufa36ituting tlie values of .r, y, z in tlie given 
expression we get 

ah ^ Ac ^ gc 

(6+c)(o + g) ^ (c +g)(g + A) (a-\‘h){b + o) 

2 ahc 

(g + A)C6 + c)(c +a) 

— -i-Ac (A + cg(^+ g) + 2tfAc 
~ (ffl'i-A) (A+()(c + g) 


(g+A)(A+c)(c;i^V^ y j = lAwJ?. 

Ca+A)(A+cXc+g)'^ ^ 


8. (g) ®+l is a factor of 5a® + 5.r®— a;— 12. 

5a!°+5.B2—{D—12=5(«+l) (aj® — Gas® + 11a:— 12) 

Again on trial tbc second factor vanishes, when *=4: 
is— 4 is a factor of a!®~6i®+lla— 12 
a:® - Ga:® + llftj - 12 =(a; - 4) (a^ - 2a! + 3) 

2fow the expression «*— a!®~4a!® + 13— 15 is exactly 
divided by a!2_2»+8, and not by each of (.t— 4) 
and (a: — 1) 

2a! + 3isthoH.O.F.of the two expressions. 

.x®— 2a:+3 Ans, 

(A) A® + c® — «® + 3aAc 

= (A + c — a) (A2 + c®+c®— Ac+aA:l-ac) (I) 

A® +c® — o®+2Ao— A2+c® + 2Ac— a® 

= (4 + c)®— ff® = (A + c+g)(A+c-a) (II) 

.'. the L. 0. H. of ( I) & (II)~ (A + c - g) (A + c +g) 
(A® + c® + a® — Ac + gA + ao) Ans. 

9. (a) (l+J?? + »)® = l+3(/«+TO) + 3(?n+TO)® + (?M+?i)® 

+ (1 - w - »)* = 1 - 3(f?i + r) + 3(m + »)® - (j« + n)® 

“ (1 — 7« + n)®= — 1 + S(jn + r) — 8(7r — to)® + (m — r)® 
- (1 + ?n -rX = - 1 - 80n -«) - 3(wi - n)® _ (,« -r)® 
the given expression 
= G(?h+ n)® — 6(?n— r)® 

= -G >(?R + R)®~(7n-R)®} =0-4 mR=24//m. Ans.® 
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X. (i) + 

(x—ay + (z — hy=^^(at~a)^—2b {!c — d) + h^~ah\ 
(x—ay +(x— by = 2(® —ay — 46(a! — «) + 2&® — ^ab. 
/. (a'— i)®— (a*-a)® .'f4ib{x—a)=^2b'^ — 2ab. 

a® — 26r+6®— a® + 2aa— o®+46.v — 4.cfi=2i®- 2ab. 
2J.'c + 2flfx=o® + 2a&+6® 2.'e(6+ff)=(a + 6)® 


(iij Ky* + 3y + <) = K'*®+5l/ + 6) 0) 

M5» + 3y+7)=|(3a+7i/ + 9) (ii) 

3t5.'}j + 3y + 7)=2(4a -f 52/ + 6) (^i) 

ciiul 5^5x + 3y “i” = 2^3a + 7y + 9^. ••00 


15® + fly + 21 = 8a + lOy + 12, i.e., 7x — ?/ = — 9 
25® + 15y + 35 = Ga+14y + 18, i.e., 19.e+y = — 17 
Adding the two, we get 
26a=-2G 


Substituting the value of a in 7a— y=:— 9, we get 
-l—ysz—Q y=2 

a= —1; y—2. Ans. 

XI. Let a be the number of men in the front. 

.*. 40a= no, of troops ; and 4a= no. of spectators. 
40^ * • 

— r= — is the no. in the front row of the second 
45 

arrangement. 

-r^=a— 100, whence .a =s4,u00. 

4o 


.’. . Xo. of troops = 40a = 40 x 4,500 = 180, 000. Ans. 


1800. 

Arithmetic and jAlgebra. 

1, Explain the terms composite number and common 9 
multiple. 

(a) Find the least number which must be added to 
seven thousand and one million nine hundred and 
seven thousand and sixty one, in order that the sum 
may be a multiple of seven hundred and nine thousand 
four hundred- and eighty. 
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(Jt) Find the Lcnat Common ^tulliple of 1,160, 2,948, 
3,886. 

2. If in France the railway fare for a distance of 7 
384 Ivilomefcres is 2o’28 francs, how does this rate of 
charge compare with the English Parliamentary I’ate of 
Ifl. per mile? Given one metre = X yard 3^ inches, 
dSl=:2.i’2 francs. 

3. A walks to a place at the rate of 4| miles per 9 
hour ; at 8 miles from his destination he meets Ji, and 
turns back with him (ijvalking at li’a rate) for a mile: 

if A is half an hour late at his destination, wdiat is B'b 
j’afce ? And at what rate should A hare walked after 
parting with B, so as to arrive at the proper time ? 

4. A trader’s debts amount to 15s. ; be has 11 

assets sufficient to pay his creditors IGs. Cd. in the 
ponnd. Some creditors, however, have the right to be 
paid in full, and in consequence the others receive only 
15s, in the pound. Find how much is paid in fnll. 

5. A man has an income of £415 derived from 9 
capital invested in 4 per cent, stock j he sells ont his 
stock at 102, and re-iijvcsis the proceeds in 5 per cent, 
stock. What price must he pay for the latter, if his 
new income is £425 7 

6. (a) Divide— 

.T*- 3 (x + 1) .r'' + 2 (3a + 1) + 3 (a +I)(fl2 -1)a: + 

by re* - (a + 3) .r-a'+l. 

(6) Resolve into factors — 

12a;*+ .r — 35; (2J- — (a 4 - 5 )®, 

7. Provo that the product of the Highest Common iQ 
Factor anti the liowest Common Multiple of two ex- 
pressions is eqnal to the product of the expressions 
themselves. 

Find the H. C, F. of 

,'!*+5.r®—gG.e® 4-50.1- +48 and «‘+*3 — 12.'t;® — 2.r>l-80. 
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8. Simplify 

/T.® 

(i) 


12 




C2 


V bf 


00 


s/P4g‘‘-48a:*H-12«2^'l ^ifia;A_64/c°H-24ft-‘‘ + 80.r-j^ 

4x“ — 7 


S). Solve the equations — 11 

21 fU 5 \ . 7aJ-3f_ „ 19 14-lS.v . 

W ?■ V-H ”l8^ + T2 ^4 8— ’ 


(ii) (1+rt (c-p!,) 



2pS 

1-p 


10. Two passengers have together 7 mannds of ll 
Inggago, and for the excess above the weight allowed 
free one of them is charged Es. 8 and the other Ks. y. 

IE all the luggage bad belonged to one .passenger he 
would hove been charged Ks. 11. What amonut of 
lugS^gc is each passenger allowed free of charge ? 


MiS99 

Elaclid. 

J. l£, at a poiut in a straight line, two straight lines ou 12 
opposite sides of it inihc the adjacent angles together equal to 
two right angles, they arc in the same straight line, 

A^OJDib a quadrilateral whose oppositesidea are,equal, and 
0 is the middle point of the diagonal A C, Prove that £01) is 
a sk/Oiglit line. 

2. Triangles on the same "base, and between the same 12 
parallels, are equal. 

From a point P in the side A£ of a triangle .tlFO, a straight 
lino PQM is drawn parallel and equal to £C, meeting the side 
AC in Prove that the triangle Ay£ is equal to the triangle 

ppg. 
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3. If a straight line be ilivided into two unequal parts, the 13 
rectangle contained by the tincqmil pniU, together with the 
square on the line between the points of section, is equal to the 
square on half the line. 

JD is any point in the side JiCoi an cquilatcvtvl triangle 
Prove that the square on BC is equal to the rectangle con* 
tidned by BJ), DC, together with the square on .12). 

4. In any triangle, the square ou the side opposite an acute 15 
angle is less than the squares on the sides conlaiuing it hy 
twice the rcotauglc contained by either of those eidrs and the 
straight line intercepted between the perpcudiuular let fall ou 

it from the opposite angle and the acute angle. 

Prove that the sum of the squares on tho sides of a parallelo- 
gram is equal to the sum of the squares on the diagonals. 

Ti, From a given point without the circumference of a given 15 
olrole, draw a tangent to the circle. 

If any two adjacent sides of a quadrilateral described about 
a circle are equal, then the diagonals of the (jnadiilatcral arc at 
right nogles to cadi other. 

8. If a straight line touch a circle, and from the point of 13 
contact a straight lino ho drawn cutting tho circle, tho angles 
which this line makes with the tangent are equal to the angles 
in the alternate segments of the circle. 

If two circles intersect, prove that the angles subtended at the 
points of intetEcction by n common tangent arc supplementary, 

7. Inscribe a circle in a given triangle. 14 

A oirolc who<io centre is 0 is inscribed in a triangle ABO, and 

.40 piodnccd meets the opposite side in D. Prove that ^0 is 
greater than OD, 

8. I^esciihc n square ubunt a git cu oirclc. ^ 


J. 


SOLUTIONS. 

A cOmpo„(e number is a number which has factors each gi eater 
than one; thus, i, C, 8, etc., are composite auni hers. 

A eotnmMmulfiple of two or more numbers is a number which 

iniiUipic of 2. d, 4, .null 6, 
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(«) 7001907061 48941 

709480 “709480 

The number to bo added to 7001907061 to 
make it a multiple of 709480=709480 — 
48941=660589. 

(b) Resolve the numbers into prime fractors, and 
then find the L.C.M., thus 
2)1160 2)2948 2) 3886 

2) 580 2)1474 29)1943 

29) 290 11) 737 67 

2) 10 67 

5 

1160 = 2*' X 5x29, 2948=2^x11x67 
3836=2x29x67 

L.0.M, =2*'x5x 11x29x07=854920. Ans. 


2. 1 metre=l jd. 3| in.=39| in. 

884 kilometres= 384000 metres = 384000 X in. 

384000x79 7900 

= Six 1^x8^1 76 0 °”'°°“ 

£1 — 25*2 francs 25*28 francs — 

25* 2 dlo 

Jn France, the Hailwaj fare for a distance of miles. 

316 316 33 

= %15 ^ =^315^ 7900 


= 


11 




105 x2.*»“ 17.5 
III England, the rale for one mile is 1 »/, 

1 76 

French rate; English ralc:':p^: 1 

° I/O 


». e., :: 176 : 175 


176 ; 176. Ans. 


3. A turns back with B, wnlkiag at B’s rate for a mile, and 
walks one mile more at his own rale, lioncc he is half an 
hour late. 
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7. Let A and B be the two expressions, and let a* bo 
their H. 0. F. 

Let a and b be the resj)ective quotients wiien A 
and B are divided by » A=ax,B — bx. Then 
since a and b have no common factor the L. 
C. liL of A and B, say y, is abx. 

AB=ax. bm—x. abx=xy Q. E. D. 

a:*+^-l2.r*-2a’4-80j #*4-5.i'=-36a!®+50®-l-48 

-2*4-80 

.lK=-24a;®-}-52*-32 

•l(.T°-r)a®-{-ir.t-8 j - 12:^— 2*-f 80 \^-[ 7 

a* — C**-i- 13*® — 8* 
7.c®-25*®+6*-j-80 
7*®-42*®-f91*-yG 
17**-85*-l-lS6 

17(*®-5c-t-8 J *®.,G*®-fl3a?-8 |«-1. 

«8-5.^+8* 

— **-f 5» — 8 
-a*-l-5*-{-S 

**— 5*H-8 Ans. 

8. (?) The expression ; 

re® , b\ c® 

-a N/ o>-q’\ ' / o-&\ / g— / g — c \ /i — c\ 

\ ab J\ ao J \ io J\ ab J \ ac J \ be J 

= J b^ea , e*ab 

(b -a) (c — a) ' (c — b) {a-~b) {a- c) (b — c) 

=-abcS 4- 0^ \ 

\ (a - J)(c - a) ~(a - J)(A - o)~(i - c)(c - a) J 

- f a’‘(b-e)+b<>(c-a)4-c%a-b) ) 

I (n - b)(b — c)(c - a) • / 

Now, c®(i-o)4-i*(c-- a)-{-c®(a-5) 
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=a={b-c)-a(b^-c^) +hc(h^-c^) 

= (& — c) |a® — <f(6®+Sc+c®) + 5c(6+c) j 
= (A - c) { - fi'-'Cc - c) - K® - c) + 0 (a® - c®) I 
= (&-c)(o-c){-i®-ic+a(o+0} 

=(6— c)(a— c)^c(a— i)+(o® -^*)} 

= (5 — c)(a •— c)(fl — S)(p +a+^) 

The expression equals 

. f —fa — cXc-g)(o+6+c) 

(a-5)(fi-cXc-a) 

= a6c(o+6+c) Ans. 


II. 64x^-48x*+12x^~l 
= (4x®)3 - 3(4»®)® X 1 + 8.-4®W - (1)® 

= (4a!®~l)® 5j(4x*^iy =:4«®~1 -Arts. 

»y 16x*“-G4>'c® +24a!® + 80>c+2o= 4 . 1 :® — 8iC — 5 


The fraotion equals 


At®— 1 —(4a;® — 8.t; — b) . 8a;+4 

4*®— 12a:-7 ~(Jix + l)(2x — 7) 
4(2* + !) 4 

= (2a:+l)(2»-7} “2.t-7 


lY 35 7x 5 307 14 . 

WT-24+i2-l6=ia— 


504* - 210 + 84* -45 = 307—072 + 720* 
504* + 84*- 720* = 307 — 672 + 2 10 + 45 


-132*=-110 Ans. 

(it.) (1 +/»)(* -py)=j^ (i); ^ 


y 


•2p® 
’\-p 


.(«) 


1+^ ~\~p 


“P" f.\ . V 1 

'-ry= rq,>«’i+>+r:7,=n:7,(A-) 
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Multiply (i) l)y— L_ and inblvncl it from (tf) 
1 +/> 

• JL. , y = ^ 

" 1 +j) ■*' 1 1 —p 

X pij __ 27 J’ 

~~(l — pg)(l -*-p) 

If ylf _ 1 

l-p+l+y-l-/~Cl-/i*Xl+/') 

. !/+P]/+Vll-l>*!l 0 +/>)*— 2/1* 

• ? j(i+ 2 p-p-) l+2p-~])* 

-(l-7,*)(l+;0 


i$ubstiluling the ^aluo of w iu (tf,) we gel 

f 1 _ 1 

. Ji_ J: l+p— 1 p 

I +p 1— 1— 71*“' 1— jj® 

/. X s=-r-^ •«■ — Ans. 

X, Let j: maunds bo the luggage allowed free to eaeli 
passenger. 

Then (3+5) Ils.=cbarge for (7-2 .t) ninnnds. 

g 

Again, Us. 11 is tbe charge for (7 — .t) mannds. 


Es.^: — is the charge for 1 maund. 

7 — .1: 


7 — 2.C 7 —x 


whence a:=l-\ 


limaunds free of charge, ^lav. 
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Arithmetic and Algebra. 

I. («f) Prove that the Least Common Multiple of two 8 

numbers is equal to their product divided by 
their Greatest Common Measure. Find whe- 
ther the rule is true for three numbers. 

(6) A company of soldiers is formed into 6 equal 
rows, after a time it is re-arranged into 7 
equal rows, and finally into 8 equal rows. 

Find the least number of soldiers above 900 
which the company may contain. 

II. Reduce the weight of — 8 

SAdo X 3‘445-- 1*551 x 1*554 
4*1 X *4.05 

cubic feet of water to the decimal of a ton: it 
being known that one cubic foot of water weighs 
62-37 lbs. aToir. 

III. If 38 men working 6 hours a day do a piece 9 
of work in 12 days, find in what time 67 men working 

8 hours a day can do a piece of work twice aB great, 
supposing 2 men of the first set to do as much work 
in 1 hour as 3 men of the second set can do in 1| hours. 

IV. A person invested Bs, 15,147 in 4 per cent. 11 
stock and Rs. 12,954 in 6 per cent, stock ; when the 
stocks were at Rs. 86, anna 1, nndRs. 102, respectively; 
what income did he derive from these hivestments ? 

He afterwards transferred at the above rates a cert.rin 
‘^nm of money from the 6 per cent, stock to 4 per cent, 
stock, and then found that the income from each stock 
was the same. How much stock had he finally in 

the 6 per cent ? 
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V. (n) Fijul l!»c square root of *(>001083681 9 

(h) A stone dropped down n sljaft falls llirougli a 
number of feel equal to 16*1 times the square 
of the number of seconds during which it is 
falling : find to two places of decimals the 
number of seconds that the stone will take to 
reach the bottom of a mine 1,1 0*1 yards deep. 

VI (a) Divide 

~n*i’ by ** — (2<i— 4)x— «6. 

(A) Hesolvc into factors : — 

.r* + fi® — 187 and 7r-{-2. 

VII. Simplify: — 11 

a:®4.2x®-.20x-fS0 
.e»-3i*-84r-fl2U 

y... 3a-\-2h-{-2c , 3A-t-2c-{-2tf ^ 3c-{-‘2o-{-2A 

(«TA)^,'rc') • (6-f)(6-«) * (c~a)Cc-A) 

VI n. Find the square root of — 10 


.1 


t 


A) 0 

t'+r+rc”'- 



and the cube roof of — 

8 -I- 3G® 42.e«-9x®-2l** -{- P.r5-.e® 

IX. Upon what aNioins doe.s the process of solving 12 
a simple equation depend ? 

(i) Solve 1 3x-f 6_.|(.c4- 1 0) J = 

rin 2 j-l-3 y_ aO gx-j-Ay 
^ 5a-|-A ~ b*~ a^-\-b^ 

X. Tw'o cyclists ride from A to 7?, a distance of 11 
55 miles, and the first arrives 30 minutes before the 
second. They then ride from D to A, the first giving 

the second a start of 4 miles, and yet arriving G minutes 
before him. Find tlie rate of each cyclist in miles 
per honr. 
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1900 

EUCLID. 

I. If one angle of a triangle bo greater than a second angle, 13 
the side opposite to the first angle shall be gieater than the 
side opposite to the second. 

The base of a triangle whose sides are nneqnal is divided 
into two parts by the straight line biseotiny the vertical angle : 
prove that the gi’eater part is adjaecnt to the greater lide. 

II. In any ligbt-angled triangle the square which is 15 
described on the side subionding the right angle is erjnnl to 
the squares describcfl on the sides which contain the right angle. 

In a given straight line AB find a point 7) sneh that the 
difference of the squares on ^U), Bit may be equal to the 
square on a given straight line Y which is not greater than .17?. 

III. A, Ji, (\ J), 7? arc points on a straight line such that H 
All^ BC, CD, BJ-I are all equal, and O is any point outside the 
..traight lino, prove that the difference of the squares on OA 
and OE is twice the difference of the squares on OB and OB, 

IV. Describe a square that shall bo equal to a given reotili. 14 
ncal figure. 

Construct a right-angled isosceles triangle equal to a given 
rectilineal figure. 

V. If two cii'cles touch one another externally, the straight U 
line which joins their centres shall pass through the point of 
contact. 

Throe equal oirclcs with centres A, B, C tench each other 
externally at thfl points B,E,F; prove that the area of the 
triangle .IJBCis fjnr times the area of the triangle BBF. 

VI. If a straight line touch a circle the radins drawn fiom 13 
the centre to the point of contact shall be perpendicular to the 
line touching the circle. 

A quadrilateral is formed by the diamater of a scmi-cirolc, 
the tangents at its extremities, and any third tangent. Provo 
that its area is h.ilE that of the rectangle containctl by the 
diameter and the side opposite to the diameter. 

VII. If from any point without a circle there be drawn two 7 
straight lines, one of witch cuts the circle and the other meets 

it, ani if he rectangle Containe-l by the whole line which cats 
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1 c. n. of water weighs lbs. 

312 . , 312 6237 „ 3159 , , 

~ c. ft. weighs lbs. 

•65 ^ 55 100 20000 


= '15795 of a ton. Ans. 

III. Three men can do in li hours as much work as 3 x 11 or lA 
men can do in 1 hour 2 men of the first set can do as much work 
in 1 hour as 4| men of the second set in the same time. 38 men of 
the first set can do ns much work as(4| x 19) men of the second can 
do in the same time ; — 

Inverse 4| x 19 men : 57 men 

Direct 1 work : 2 work. > 12 days. 

Inverse 6 hours : 8 hours. ) 

number of days =27 27 /l»ts. 

IV. Rs. 86A • Jls. 15,147 :: Rs. 4 income ; x 
a;=Rs. 704 income in the first case. 


Rs. 102 ; Rs, 12,954 ' Rs. 6 income : x. 

X = Rs. 762 income in the second case. 

.’.Total lHcome=Rs. 704-}- Rs. 762 = Rs, 1,406, A/l^, 
The man invests Es.86^ to obtain Rs. 4 income ; 

Income Rs. 6 ; Income Rs. 4 :: Inveitment Rs. 102 ; ,i\ 

«■= Rs. 68 Investment. 

i’ e.— In order to get tlie same income from tho second 
investment, i>ij. Es. 4, he ought to invest Rs. 68, 

Rs. 1 e>, 117 + Rs, 12,954 = Rs. 28,101 total invest* 
ment. 


Rs. 86 tV + Es. 68 = Es, total investment which 
produces Bs. 4 income. 

Rs. 154tV ! Rs. 28,101 : : Rs. 68 : «. 

G2 016 

a;=Rs, —L — investment in the second 


case. 


R*s. 102 : Rs. M Rg. IQO Stock ; .r. 

X ~ Rs, 12,160 stock in the 6 per cints. Aiiu 



V. («) ^y•006^08^JCSl = -01041. Ans. 

( 6 ) 16*1 tiinQB sqnnro of the number of secoud.s= 1104x8. 
• -p ii-- 1 -c 3312 
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If, in any expression oOnsisfcing of font or more terms linvolying 
several powers of any quantity, say a, the sum o'f the Go-cf&cients 
of all the terms be equal- to zero, then e-rl is a factor of the ox- 
proBsion. ^ ' 

In -7a!+2, 't!he sum of all Ihe cb-efficients 

is zero, 1 is a factor of the expresaion : lienee the exp, 

= X* — ic® — 4 'b® + 4.x* + 5*® — 5.x — 2.x + 2 
= xXx - 1) -4x*(a: -i) + 5.x(a:'-l) - 2(.x ~ 1) 

=(.x— l)(«®~4a!® +5a;— 2) 

Again the sum of all the co-efficients of a®— 4*®+ 5«— 2 
=0 .X — 1 is a factor of the expression : hence the exp. 

= .X® — SB® — SoJ® + 3.x + 2a — 2 
=a®(a— 1)— 3»(a— l)-(-2(a— 3) 

=■ (so - l)Ca® - 3.x -I- 2) = (a - l)(a - l)(a - 2) 
the factors of the original exp. =(a — l)®(a.— 2).<47W. 

Vll. (0 Ifj in any expression consisting of four or more terms 
iuTolviug several powers of any quantity, say a, the sum of the 
Oo-effloients of the odd terms be equal to the sum of the Co-efficients 
of the even terms, then a+ 1 is a factor of the expression. 

a4 I is a factor of the numerator. 

the numerator =a®-f .x®-f a;®-f.a— 30a— 30 


= a®(a -f- 1) -f a(a -1- 1) - 30Ca -H) 

= (« + X)C«* ■+ .X — 30) 

By trial, wc find that the denominator vanishos when aj=4 
’. .X— 4 is a factor of the denominator The denominator 


= a® — 4 a® -t- .X® — 4a — 30.x -f 1 20 

=a2(.x— 4) +a(.x— 4)— 30(a-4) 

= (a— 4)(flj*-|-a— 80) - 

• tpu. _ (a?H- l)(.t’® +a— 30) 
.. men.- 


sB + l a-fl 

- • - 

a— 4 ' X— 4' 


Ans. 





The oppression ' 

_ <* _t ft j ^ 

“(a-6)(fl-o)'^(6-c)(6~oV (o-oXc-6) 

2a+2b + 2o , 2i + 26+2g , 2o+2g+2& 

w g ^ S . <? 

<!)~(i-o)(6— c)~(c-g)(o-i) 

a 6 _ c 

(g— 6)(o — g) C®— cXg— 6) Co— g)C6--c) 

gC 6 — o) “*i(o“^a)'“C(g— i)^Q 
(a~6)(A-o)Cc-a) 

A 2g+2i+2o f 26+2c-{-2tt ■ 2o+2g+26 

® * (g-fiX«-cV (6 -c)(6-oV (c-aXc-5) 

“ ( 2 o + 2 » + 2 c) I “"(i-OCg-fi) 


(o^aXb—c) J 

= (2tt + 25 +2o) X osso The \YhoIe oxpreB8ion=o 

0 Alls, 


Vm. (c) 


2 *® —la 
2 a®- 5 a+J 


l*!±H 



- 5 x*+fx®+xVo*-f+i 

+ T^S-X* • 


X®— |x+J Ane, 
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I I 

*H % 

Cd Cd 

t i 

a a 


+ + 

a a 

<o «o 

03 CO 

00 00 


03 

^ S 

2. S 

©4 0) 

03 na 

P 'g 

“ I 

a s 

S 03 

O ■*» 

^ tl^ 


CO ^ 

'TlH- 


x~j' 

«<» 

X'-' 

CO 


o a> 

>® .a 

” 43 

08 ^ 

& & 

« g* 


(3) If equals be multiplied by equals, the products are equal. 
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•' |_3*-6+^ +8=4-99 + fl* 

, I -Zx-V% -®-|=|-99 + 6 -8 
. 12a:-180a + 48a-275«_ 

.. go - - 4 


395.1! 
GO ' 


395 
■ i 


,..s. 2af+3i/ ah 

“5^4 ’ 0^^® “ «® - 4** 


x=Vo 

ax-\-by ah 


15 Am> 


O I o.. + , r fl4(o®+4®) 

2*+3y=-^3— ^(5); ax+htj=—^-^ (ii)* 

Multiply (j) by a, (iV) by 2} and subtract (?») fronl (?) 


a , at 2g4(g^»{-^’*) 

2ax4'24ys 

~ v(Za 2tt4(g-+4’‘) 

" o®-4® - a® -4* 

’ __a6(5o»+fl4-.2a®-24®) 

' ~ o“-4“ 

o4(3o*+o4— 26®) o6(3o — 24)(a+4) 

; - o9_6<» =- a®-6» 

a4(3a — 24) 

g"*-4 

,a4(3a— 26) 1 o4 

• a'r o_5 ^ 35i:2&.-'?ir6 

Substituting the value of y in (?) wo get 

8fl4 ff4(5a+4) 

«®~4® 
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- '' * • ' * * 

a6(5a + b)—3a6(a + h) a6(_5a+6—Sa — Sb) 

■" ^ a®-6* ' 


_a6(2a~^b) 2ah(a—i') 


ah 


«■* 


a^-b^ 


fl+'A 


fli ‘ab 

x= — nL> y — Z — 7. -ajiSi 

a+o’ *' a— o 

V ‘ 

X. Let X miles per -bouf be the rate oE the 1st cyclist. 

Let 1 / miles per hour be the rate of the 2ncl cyclist. 

The "1st takes -Smiles an honr to ride the whole distaucc. 


The 2nd takes —miles an hour to ride the whole distance 


• oS 5S 2 ^ 

•• T*" « " a 




Again, the second cyclist is given a sUtrl Of 4 mile's; 
He has to ride 55—4=51 miles, 

. . — =Tn 

Subtracting (ft) from (t) he get, 

00 51 , 1 . . 4 4 . « 

7“7=^~ro -rro 

S ubstitiiting the value of y in (t) wo get, 


Rate of the first cyclist = 11 miles an hr. 

Rate of the 2ud cyclist = 10 miles an hr. Ans, 
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lOOl. 

Arithmetic smd Algebra* 

I. Simplify— 9 

•945 X -6142857 , -857142 x -567 
1-162 -1945 

II. A tea-mercbaat has a rectangular space for 10 
storing tea. It is 30 J ft. long, 16^ ft. broad, 27^ ft, 
high. He wishes to fill this space with packets of cubical 
shape, all of the same size. What is the largest size of 
such cubical packets that can be made to fill the space 
exactly, and what will be the number of such packets? 

III. A, B, C enter into partnership, A contributes 8 
a certain sum for 8 months, and claims ^ths of the profit. 

J3’s capital is in the trade for 11 months, and C ad- 
vances Es. 425 for 7 months and claims ^ths of the 
profit. How much did A and B contribute 7 

IV. 640 horses are convoyed in transports to the 8 
seat of war at a cost of Es. 5,432 for food, A storm 
occurs just after f-ths of the voyage is completed, in 
which 32 horses are killed. If the cost of the food of 
each horse be 7 aunas per day, what is the length of the 
voyage ? 

V. A person borrows two equal sums at the same 10 
time at 6 and 5 per cent., respectively, and finds that, if 

he repays the former sum with interest on a certain date 
6 months before he repays the latter, he will have to pay- 
in each case the same amount, vh., Rs. 1,380. Find 
the -amount borrowed and the time for which interest is 
paid. 
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VI. (a) Subtract from .. ■ and 11 

x^-{bx—b lU 

divide the difference by 

( 6 ) Resolve into factors ; — 

( 1 ) 4 ®’ — 9 ^* — Gz — Qy, 

Qj) 18. 

VII. State and prove the rule for finding the Lowest 10 
Common Multiple of two algebraical expressions. 

Find the G. C. M. of — 

-lx®— 20a}®-l-17x— 4, 2x®— lu.t*-|-31ar— 12, and 4c®— 
lGx'*-fl3.r-3. 

Till. Find the square root of — 10 

d*x^-\-6abx*‘—2acx^-{-9lt^z*—GbfX'\-c^ and the cube 

io,t Qf <'+p-6( ( «>+^ _44 

IX. Solve the following equations : — 12 

l-Ofix-flO , r35i— 2 l*5,r-18 , l*6.r— 3 , «... 
~^o — +“lo io— +T5- 

.... (a - 6) c-4-(a 4-% _ _ g&(.c -y) - ~ b^x) 

o" — b~ a — 0 2(i6* 

X. A man travels part of a journey on a bicycle, and 12 
then for the last 72 miles takes a train which travels 
four times as fast as he did on his bicycle, and arrives at 
his destination in 3^ hours from the start. If he- had 
travelled the whole way in the train,he would have saved 

li hours. Find the length of journey in miles. 
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Euclid. 


7. At a given point in a g^rcn straight line make a rectilineal 13 
angle cgual to a given rectilineal angle. 

Construct a triangle having given the base, one of the angles 
at the base, and the sum of the ifemaining sides. 

II. Prove that the opposites angles of a parallelogram arc 13 
equal, and that a diagonal biscots it. 

If two parallelograms have a coiAinon diagonal, show that 
other angular points are at the corners of another 
pafallelograVn. 

III. If a straight line be divided into any two ^arts, the 1% 
square on the lino made up of the who'c and one part is equal 

to four times the reotasglc contained by the whole and that 
part, with the square on the other part. 

By means of this proposition prove that the square on a 
straight lino is nine times the square on one-third of the lino. 

iV. ABOB is a parallelogram, of which AO and BD are (he 13 . 
diagonals ; - P is a point such that the sum of the squares on PA 
and PC is equal to the sum of those on FB and p3. Prove that 
ABOD is a rectangle. 

V. If one circle touch another internally, the straight line 13 
joining their centres, if produced, pass through tlio point of 
contact, 

A circle ib desoribed on the radius of another circle as dia- 
meter. Prove that any chord of the greater circle di awn from 
the point of contact is bisected by the lesser circle. 

VI. The angle at the centre of a circle is double the angle at 13 
the circumference, when the angle stand on the same arc. 

Two circles, whose centres are A and B, intci'sect in 0 .and D j a 
common tangent EF is drawn to them on the 6<am*e side Of on 
which 0 is ; prove that the angle AOB is double ’the angle EJDF. 

VII. Ih'gdribe a T^lar ]^eatsigon in a given circle. 13 

ABODE is a regular p6ni&gon • and AO, BE irrlcrsccfat A, 
ehew.'th'at AB=B3A=EH, ' ... 

Till. Inscribe a rcgnlitr bc::ngon in n given oiicle. 


8 
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SOLUTIONS. 


- 9|5. G^. • • 

999^10 7^999 _ 

.162 . r,944 

■^999 9,990 

85 43 999 , 6 56,7 9,990 1 , 5_„ . 

=r7>‘ro“'ipi + 7>'TO’'i;®=2+§“® 

2. H. 0. F. of 30^, IGi 7i or r^=-H* *• 

11 inches the length of the edge of each packet =11 
inches, 

number of packets = (80^ 16 J x 7^)-^- ^ x ^ x ^ 

=4,752. 11 inches each wa;: 4,752. Ans. 

8. 1— *he profits are in, thp ratio of 

8 22 17 . « 

47* 47* 47’ *• ® 

G advances Bs.425 for 7 months, i, e., advances Bs. 425 x 
7 for 1 montli. 

.’. 17 ; 8 ’. 425 X 7 : A’s capital for I month. 

A’s capital for 1 month =i Bs. l,400. 

his capital for 8 months ss.Ks. 


Ks. 175. 

17 : 22’. '.425 x 7 ; B’s capital for 1 month. 

B’s qapital fqr 1 month =Ks. 3,850. 

his capital for 11 month8=EB. Es'. 856.^ 

A’s capital, Rs. 175 ; B’s capital, Rs. 350.. Ans. 

4. The length of the voyage in days 
= 640 7 X I ,of tl^e, voyage-fGOS 7 X *• ^f the voyage 
= 5432 X 10 
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Ai^a. of tlie journey in days =s 5,482 x 16. 

. . thelengbhof the journey in daya= — 21728 — 

20 days. Ans. 

5. Proceed as in Q. 4, 1891. 

Es. 1,200 suTu borrowed. Ane. 

Bs. 2| years, and 3 years. Ans. 

VI fa'i 

• *«+3*-10 a!»+5a!-6 

_(* + 6) (a® -f 5® - 6) - (»+5) + 8® - 10) 

(®’4-3®-10) (*“+5«-6) 

_ 3®*+19®-fl4 

“(a»+8®-10) C*»+8«-6) 

2 2(®®+4®—-8) ®® “f- 11® -J* 80+2 (®* + 4®-“8) 
'*'a“+lla+30 »® + llff+30 

3®* +19® +14 


»’+ll®+30 
3a®+19*+14 , 


. 3»*+l9®+14 


(®»+3a-10) (®“+5a-6) ’ »’' + ll® + 30 


8»’+19®+14 


(*+6) (*+5) 
(a + 5) (a - 2) (a + 6) (a - 1) '' 3«* + 19® + 14 
1 1 
■(*- 1 ) (®- 2 )‘ 


Am. 


(®-l) (a -2) 

(5) (i) 4a* — 9y* — 6a— 9y 
=(2a — 3y) (2a + 3y) — 3(2® + Zy) 

= (2a + Zy) (2® -By—Z). 

(2a + 8y) (2«— 3y— 3). iln«. 

(ii) a* — .5a® + a* + 21®— 18 

As the sum of the ooelhcienis all the (erms=0 
a— 1 is a factor. 

= a* —a® — 4a* +4®* — Sa® + 3a + 1 8a — 18 
=®*(a — 1) — 4a®(a — 1) — 8.a(® — 1) + I8(a — 1) 

= (a - l)(a* - 4a® - 3a + 18) 
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Again, a*— 4»*— 8ic+l8 

s= a® + 2«® — —12a? + 9a? 4 18 


=ir=(a42) -6a?(a:42) 49(*42) 

= (a? 4 2) (a® — 6a 4 9) the factors of the expression 

= (a42)(a-3)® 

= (a — 1) (a 4 2) (a— 3)®. Ans. 

Trtirex m • Pfoduct of the Exp. 
VII(a) Rule L. C.M. of two Expressions^ ^ 


Proof Let A and B be the two Expressions and let a be the 

H . 0. E, 

Divide A and B bj a, and let the respeotive quotients be 
a and 1. 

^=aa and S^lg. Now, since a and I have no common 
factors, every common multiple of A and li must ootilain 

at a. b. as a factor. .*. L. G. M.=alx ; but aba^a(ceb)ss-^ .B, 
the required L. 0. M.= Q. E. D. 

XXt 

(6) On trial, we find that the first expression vanishes 
wlien a=4, hence a— 4 is a factor of the expression. 
.•.4a»-20a®4l7a-4 
=s4a® — 1 6a® — 4a* 4 16a 4 a — 4 
=:4a*(a — 4) — 4a(a — 4) 4 1 (a — 4) 

= (a — 4) (4a* — 4a 4 1) 

= (a-.4)(2a-l)(2a-l) (a) 

Again, by trial, we find that a— 4 is a factor of the second 
expression. 

2a»-15a*431a-12 
= 2a®— 8a® — 7a® 428a 48a — 12 
= 2a®(a — 4) — 7a(a — 4) 4 3(a — 4) 

= (a-4X2a«-7a48) - 
= (a— 4)(2a-l)(a-8) (6) 



By trial, we find that .r-3 la a factor of the third expression. 
.*. 4»® — I6a!® + 13af— 3 
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IX. CO 


50 ■*'60'^ 20 


3_,854 
~ 15” 1000 



. 21a 1 27a 1 3g 9 g 1 927 

•• 1000+S'^400‘"10~20'*'5'^10'5”500 


21 a 27a ^ 9^ 1 

1,000*^400~20+10”'500’^10~5 
• 42a+135a— 300a+200a 77 
3,000 ”500 

- 4 

•• 2.000"” 500 


(ii) (a-b)x + («.+ fi)i/ =a6(ff +5) ,.(}) 

5(a+6)i-c(a + (n) 

Multiply (j) by a, and add (t) (ii) 

a(a — -f 0(0 + ^a*6(a -hbJ 

^ 2a*5» 

o(a-{-6)i—a(a+o)t/ = 

a(a*— a6+a5+5®) = 

o‘6-o*i*+2o»5* 

a-fi 

_ a®5(a®-5®-f25®) a®5(a®+5^ 


a®«C°=+a*) 


a-5 


a—b 


a^b 


'a — b 


SubstUuMug the value of a in p) we get 
a’b 

(c - 5) X + (a + 5)y =B5(a +4) 

a®6 + (o+5)y=a5(a+5) 

.".(a + =s a5 (a 4 £) — a®£ = a£* 
a5* . 0*5 a£* 


^ a+£ * * a — bi^ a+5* 


i^n£. 
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X. Let a be the length of the Jontney in miles, and let 'y 
miles per hour be the rate at which the man goes bn his 
bicycle, 

4 y miles per hour is the rate of the train. 

.r-72 72 7 - 

y ’^4jr~§ 

^=3^-4=2 (ii) 

from (ii) x=i8y. 

Substituting the value of a in (t), we get 
— +^= g, hence y =: 12 a =8 X 12=96, 

96 miles. Ans. 

Arithmetic and Algebra. 

1. (a) Find the value of — 9 

2-8x2-27 4-4-2-88* 6- 8x3 

1-136 "^1-6+2-629^ 2-25 
(A) Find the cube root of 2,924*207. 

2. A contractor undertakes to esecixte a piece of 7 
work in 30 days, and engages what he considers a sufScient 
number of men for the purpose. It turns out, however, 
that four of his men do, respectively, and 

than an average day’s work, while three of them do, res- 
pectively, i, and ^ more than an average day’s work. 

For how many days must he engage' 3 additional men, 
so that the work may be completed in the specified time ? 

3. The cost of freight on a certain quantity of goods 9 
was 15 per cent., and that of duty, 10 per cent, on the 
original outlay. The goods were sold at a loss of 5 per 
cent., but if they had been sold for £8 more, there would 
have been a gain of 1 per cent. "What was the cost of 

the goods ? 
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4. A man invests £864 in tlio following manner. .10 
One-half he invests in the 5-J- per cent, at 8 premium and 

the other half in Bank shares at 116 premium. At the 
end of one year he sells out his 5^ per cents, at 12 pre- 
mium, and his Bank shares .at 130 premium, and invests 
the whole of the proceeds in 4i per cents, at 90^. His 
annual income is now £1 less than it was before. What 
rate of interest did the Bank shares pay? 

5. Three pipes A, B, and C connected with a tank 9 
are opened at 1, 2, and 3 o’clock, resppotively. A alone 
would 611 it in 3 hours, and S alone in 4 hours, while C 
can empty it in 1 hour. At what o'clock will the tank 

be empty ? 

6. (a) Find the expression which divides #“+2**?/* 14 

■fi/®, so that * 2 .^ 2^9 is the quotient, and 

2x*y*+x^y'‘ the remainder. 

(4) Resolve into factors — 

.v“+272/*and (a-'6)®-2(4-c)® - (o ~34 +2o)» 

7. If» + y + 8= — xyz, 6nd the value of v 3 — 11 

, 1 + 3 ! 

y B 4xyz 

r+p+r+? + (1 +**)(! +y®xi+K*) 

8. (a) Obtain an expression' which will divide botli 11- 
3a!®+103:®+10a:+7 and 6a!*+17!e® +» — 14 without a 
remainder. 

(6) Find the G*. C. M. of 2®* +«*+** — 78! +3, 38;*+ 

7a!® + 9a!® —a! — 6 and 6a!* — 7a!® —,4a:® + 7a! — 2. 

9. Find the number valvies of a and & if k*+4x®+ IQ 
lOa:® +ffla!+i be a perfect square. 

10. Find a number consisting of two digits such 14 
t its square root is equal to the sum of the digits, and 

"3 than the number olitained by inverting the digits 

- by 9. 
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lOTO. 

E UCIil D. 

1. BiaTf a sin'aight line perpendicular to a given straiglit line 13 
from a given point withdnt it. Given tivo points one on each 
side of a given straight line : find a point in the straight line 
sneh thatthe angle contained hy two straight lines drawn from 

it to the given points may be bisected the given straight 
line. 

2. Equal triangles on the same base and on the same side of 16 
it are between the same parallels. 

The perimeter of an isosceles triangle is less than that of any 
other triangle of cqnal area standing on the same base. 

3. If a straight line be divided into tffo parts, the squares 11 
on the whole line and on one part are together egnal to twree 
the rectangle contained by the whole and that part, nith the 
square on the other part. 

Shew how to produce a given straightline, so that the sum of 
the squares on the given straight line and on the whole straight 
line thtis produced, may be equal to twice the rectangle con- 
tained by the whole straight line thus produced and the nart 
produced. 

i. In an obtuse>angIed triangle, if a perp'endicnlar be drawn 14 
from one of the acute angle's to the opposite aide produced,' the 
«qnareon the side opposite the obtuse angle is greater than the 
squares on the sides containing it by twice the rectangle con- 
tained by the side on wliich when prodneed the perpendionlar 
falls, and the straight line intercepted outside the triangle, 
between the perpendicular and the obtuse angle. Describe an 
isosceles obtuse-angled triangle snob that the square on the 
largest side may be equal to three times the sqnarc on cither 
of the cqnal sides. 

3. The angles in the same segment of a circle are equal. 13 

Two opposite sides of a quadrilateral inscribed in a circle 
are.produced to meet, and a pcrpeudicular is drawn fioma 
point of intersection of the diagonals to the bisector of the angle 
between the produced sides : shew that this perpendicular will 
bisect the angle between the diagonals. 

6. In equal circles equal .angles, either at the centres or 15 
at the circumferences, stand on equal arcs. 

It two chords of a circle intersect at right angles, the sum of 
the squares on the segments is equal to the square on the 
diameter. 

7. If a -given circle touch another given circle internally, U 
ana if two parallel diameters be drawn, prove that the point of 
contect of the two drclcs and an ertremity of each diameter 

he in the same straight line. ; 

8. lu'^cribe a circle in a given regular pentagon. 7 
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( 1 ) «- 


SOLUTIONS. 


2-/^ X 2U d i - 2^- 6/g X 3 


2^, 


rs^ 


U 25 ^ 17 ^ 
5^11 9 “ 6 , 5 

= “ar 


7r 


9 


22 


8 ■‘‘27 4 


14 25 22 29 27 102 4 
~ 5 ^ 11^25 ■^ 18 ^ 116 ^ 5^9 
28 17 45 „ 

=5+T=5=» 


9 .'/ns. 


'/ 

(A) V 292.1-207 = 14*3 Jns. 

(2) Four of his men do i+i + f-+'j-V=vo- i4 ^‘^Sb 
tlinn an average day’s work. 

3 of bis men do +i=|-§' or ■J-f- more. 

of an average day’s work remains to be 

done. 


In 30 days, 30x-i-=6 days’ average work remains to be 
done. 

3 additional men must be employed for ^ or 2 days 
to complete the work in the specified time. 

2 days. A?is. 

(3) Let £100 bo the 0. P. of goods. 

total c. p.=:£l00+£15+£10=£l25. 

The 8. p. at a loss of 5 per cent. : — 
e.p. c.p. s. p. 

£100 ; £125 :: £95 : j /. .v=i£118-» s. p. in the first 
case. 


c.p. c p. B.p. 

£100 : £25 : :£101 = £126^ s. p. in the second case. 
;6126J— £118|=£7i difference between the two s. p. 
diff. diff. c.p. 

£7^ : £8 '. I £100 : a .*. c. p. = £40. 

£40. Ans. 
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(4) luveBtmont-i- • • 

£108 : • • ^2 * Income. 

.*. Income in tbe first casc=£22. 

£864 

£108 : — 5 “ : £112 : sum realised by selling tbe 

w 

6| per cents. Snm realised := £448. 

£8i54 

£216 : — ^ £230 *. sum realised by selling tbe 

Bank shares. Sum realised = £460. 

* Total sum realised = £448 +£460 = £908. 

cask cash income 

£90A ; £908 ; Income. 

Income in tbe second case = £46. 

Tills new income is £1 lesstlian it was before 
tbe former income s: £46. 

.C46 — £22 =: £24 income derired from tbe Bank sbarcs. 

cash cash income 

£864 

— ^ — : £216 :: £24 : Interest on each Bank sbarc. 
Interest on Bank Share =12. 

12 % 

(5) Before 0 is opened, A runs for 2 boars and .Bfor 1 hour. 

A fills § of the tank in 1 hour and | of tbe tank in 1 hour. 

.*• 3 + J or of tbe tank is filled before 3 o’clock. 

1— l—J or of the tank is emptied in 1 hour when all are 
open. 

: ■y- 1 br. : K a = 2^ brs. = 2 brs. 

12 min. 

- Tbe tank will be empty at 12^ past 5 o’clock. 



G, (a) Divisor x Quotient =s Dividend — Kctnhihdcr. 
Dividend — Remainder 


Divisor = 


Quotient 


Divisor =' 


»®2a:*v*+y® — + 2a:*i'/* «v®y*) 


,r* — — ’■* 


«*+.cy+y* 


// •_ 


(A) 


(aC -/) (a^-y») (r®+y>) 

x'+xij+if x^+xy-Vy* 

0'®°+/) (^-y) («®+a:.y+y®) Qv-y) O'c+y) . 

a®+a:y+»/® 

= (a;®+»/®) (a:— y)® (a+y) ^Jis. 

.c® + 27/= (.c®)® + (3/)»= (a® + 3/)(.e* - 3-c*/ + 9yO 


= (a*+3/)‘(.e®+8/)®_9x®/' 

= (a® + 3y®) (a® + Zxy + Zf) (*® — 3.ry + 3/) 


(a -i)» ~2(i - c)"- (a- Si + 2c)» 

= (« — 6)® + I — 8 (i — c)®| +{ — (c — 3i + 2c)®]- 
+6(i-c)® 

Now, if a+y+3=0, .•e®+/+c®=3a:y3, 
but (ff-i)-2(i-c)-(fl-3i+2c) = 0 
the first three terms of the exp. = 6(o - i)(i - c) 
(c— 3i-f 2c) 

.. G^^o — d)(i — c)(of — 3i+2c)+6^i — c)” 

= 6(i — c) { (a - i) (« _ 3i + 2c) + (i - c)« j 

= 6(6-c) _ h) I (a-i)-2Ci— c) } +Ci -c)®J 

= 6(5— c)|^ (<r — 6)®~-2(a-.5)(5— c) -l-(5 — 

= G(5-c){(a_5)^(5_c)}* 

_ G(i-c)(a-25+c)* G(5-c)(/r-2i+c)® Ans. 
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The espressidn-f' ' ' 

«(i +r)(i + *“) + ^ 0 - + **)(! + 3/*) + 

= (l+a!®)Cl+2/*Xl+»*) , 

=5 «( 1 + 2 /?+«®+/»®)+ K 1 +«® + < + »’**) +*(1 

' +J/®+»V)+4a!2/a. 

By arranging the terms and splitting 4xyz, we get ■ 

(■r + 2/ + s + xya) +‘ (ay* + a*i/— aye) + (y“« + e®y + 

+ (as® + a®a + aye) + ayV + yaV + sa*y ® 

== (a+y+c+ays)+ay (y+a+e)+yB(y +s +«),+ ca 
(a+a+y) +aye(ay+ys+aa) 

= (- ays + ays) + (a+y+s) (ay+ya+aa)+ays(ay + 
ys+ea) 

— 0-^(ay+y3+ca)(a4-y+s+ays) 
a .0 + (ay+ys+sa)(— ay3+ays)=0 + 0=0 
0 

•‘•(l+a®)(l+ya)(l+a*)=® ® 

8. (a) 3a’ + 10a® + 10a +7 
= 3a’ + 7a® + 3a® + 7a + 3a + 7 
= a®(3a + 7) + a(3a + 7) + l(8a + 7) 

= (3a + 7}(a® -t a + 1) (a) 

6a® + 17a® -jfx — 14 
= 6a®+14a® +8a® +7a-6a-14 
=2a®(3a+7} +a(3a+7)-2(3a+7) 

=(3a+7)(2a*+a— 2).,... (5) 

the H. 0. F. of a and b = 3a +7. 

(6) By inspectio^j a— 1 is a factor of the first expression 
/.The esp.==2i*-2a®+3a*-3a®+4a* _4a-3a+3 
=2a®(a-l) +3a®(a-l) +4a(a--l)-3(a-l) 
=(a-l)(2a»+3a®+4a-3) ' 

And 2«®-+;3a®+4.t!— 3 
=2a®— a®+4r®— 2a+Ca-3. , 
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= «*(2ic-l) + 2(e(2!S-l) + 8(2ie-l) 

= ( 2 «-l) Ca!® + 2 a!+ 8 ) 

the first exp. =:(a;—l)(2»—l')(a!*+2a+3). „.„(«) 

Again, by inspeotion x+l is a factor of the 2nd exp. 
the expression 

= +l)+4e®(«+l)+5<'«+l)-6(«+l) 

= (*+l)(8a!®+4ai* + 5a:— 6) 

A.lso, 3 i»*+ 4 a 5 ®+ 5»— 6 
= 3a!*— 2** + 6 . 1 !®— 4a +9 *— 6 
= a*(3a-2) +2a(3.a-2) +3(3.a-2) 

= ( 8 a— 2 ) (a® + 2 a + 3) 

the 2 nd exp. = (a + 1 ) (3a— 2 ) (.a® + 2 a + 8 ), „,.,(«*) 

Again, by inspection a ® — 1 is a factor of the 8 rd exp. 
the expression =s 6 a®(a*— 1 )— 7a(.a®— l)+ 2 (a®— 1 ) 

= (a»-l)(6a®-.7a+2) 

= (a+l)(a-l)(3a-2)(2a-l) (iVt) 

the L. C. M. of (0, (t'i), (»■») is 
(a+l)(a-l)(3a-2)(2a-l)(a» + 2a+3) . Arts. 


IX. 


2 .a® + 2 a 
2 a® + 4a +8 


a* + 4a® + 1 Oa* + aa + 5 (a® + 2a + 8 


4a®+10.a*+oa+6 

4a*+4a® 

6 a* + ax +6 
6 a® + 12a+9 

a(o— 12 ) + 6 — 9 


In order that the given expression may bo a perfect square 
le remainder a(a— 12 )+ fi— 9 should be equal to 0 . 

a(a— 12)+6— 9s=0, z.e., a— 12=0, 4—9=0, 

(.(?., ass 12, 6—9 An$. 

s\ 
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X. Let u bB the afglt |n the tens’ place. 

Let y be the digit in the nnits’ place, 
the number formed ts lOa+y 

ond the number formed by inverting the digits « 10 i(+b 
\j i6c + y*fl>+y 

yj 10 b> +y<10y+uhy Q, i e., \/ lUo + y=slOy+B— 9..n («) 

From (f) and (it), lOy+e— 9s=o+y .*.y«= 1 
Substituting the value of y in (i)t we get 
yj lOtt +1=01+1. Squaring both sides, we get 
I0ffl+le=(B«+2»+l fflS-8i8=0 8)e0 

oeO, or 8 

8 cannot he 0 as it is here a digit in the tens’ place and stands 
first .% »«=8 .*. the nnmber *= 81 Am. 


1003 , 


Aritlmietic and Algebra* 


1. Explain what is meant by the division o£ one 
fraction by another ; prove by means of an example how 
the result may be obtained. 

(a) Eind the value of — 




i+4-)- 


1 . 
r 


12 


•a~ + T 
(■ 


(&) Simplify— 

•7 X '7 +'07 X *07 ^.*007 x ’007 
*14 X *14 + 1*4 X 1*4 +14x14 


2. A railway train 770 feet long overtook a -man 9 
walking along the line at the rate of 3^ miles an hour, 
and passed him in SO seconds. The train reached the 
next station 20 minutes after it bad passed the man. In 
what time did the man reach the aiation ? 

8. An alloy oontaina 12 parts by weight of lead, 4 of 8 
antimony, and 1 of tin. How much of this alloy must be 



taken, and kow much le'ad'and tin^tailB^ tie added to'it;to 
make up 9 owt. oJ type'melal, Atliioh fcdhslBts'.ot 14 
partB of lead, 8 of antimony, and i of tin 7 - ' ' 

4. A person invested equal suras of mon'feY iji 3 p6t 7 
fonts, at 97i, and in per cents, at 102i. •jEis.rdsiill* 
ing income being £259 lOs, How much did he invest 7, 

5. A bankrupt, . tvhosc liabilities amount, to 9 
Hs. 5,016 10 8, has in his favour two bills for equal sums, 
due one year and two years hence, and is thus in a 
position to pay 4 annas in the rnpce. Find ihe sum for ' 
which bills were drawn, Bimple interest being reckoned a't ^ 

5 per cent, per annum, 

G. If »y (.i! + l)=l, prove that j— 2/®=8. 6 

X y 

7 . Define quotient, power, giving an example of each, H 

Simplify and factorize— 

a(i + c) (6® + c® — a®) + 6 (c + a) (c® + a*— 5®) 

+c (a+i) (ffl®+5*— o®)j and divide 
8a:®-39a® + 66j:»-.i43j® + 8 by (.r+l)* 

8. Find the H, 0. F. and L. 0. M. of — S 

4y* — 5y® + 1 and 4i/* + 4y* + y® _ 1, 

9. Simplify — * 13 


/ m—xy\/ ni—xu\ />n~xy\* 

\y + - T=j) +( 7 : 17 ) 5 

/ a h c \ « ff* i® c® 

'5 — c"**c— a*^a — 5/ ~ (6— c)® ^ (c ~ <r)® — i)® 


10. Solve the equations — 


•5 

11 1 21a 


= 'I.* + 4*45 ; 
126 5Ga— 106 


11 


j/ 3' X y ~ 7 

11. A bag contains £8 12s. in half crowns and shill- 
ings ; if six half crowns are added, the number of half 
crowns is thrice the number of shillings. How mkny . 
c there of each 7 


6 
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Euclid. 

1. If two triangles have two sides of the one eqnal to two sides 13 
of the other, each to eaoh, and have likewise their bases equal, 
then the angle which is contained by the two sides of the one shall 

be equal to the angle which is contained by the two sides of the other. 

The vertex of an isosceles triangle, the point of intersection of 
the bisectors of the angles at the base, and the point of inter* 
section of the bisectors of the angles between the base and the 
sides produced, are in one and the same straight line, 

2. Triangles on eqnal bases and between the same parallels 12 
arc eqnal in area. 

Tn the triangle ABO, AB is produced beyond B to P, JBC 
beyond Oto Q and OS beyond A to S, so that BP, CQ, AB ate 
double of AB, BO, CA, respectively ; prove that the triangle 
FQJR is nineteen times the triangle ABO in area. 

3. If a straight line is divided into any two parts, the square on 14 
the whole line is equal to the sum of the squares on the two parts 
together with twice the rectangle contained by the two partsl 

In the triangle ABO, AD is drawn perpendicnlar to BOi If 
the rectangle BD, DO be equal to the square on AD, prove 
that the angle BA C is a right angle. 

4. In any quadrilateral, if two opposite sides be bisected, the 9 
sum of the squares on the other two aides, together with squares 

on the diagonals, diall bo equal to the sum of the squares on the 
bisected sides, together with font times the squares on the line 
loining the points of bisection. 

6. The diameter is the greatest chord in a circle and of 15 
othotG, tnnt which is ne&ror to the centre^ is greater than one 
more remote 5 conversely, the greater chord is nearer to the 
centre, than toe less. 


I chord of a circle he bisected by another chord, and this 
chori again by another and so on, prove that the chord conti- 
noally inoi eases in length. 

6. The angle in a semicircle is a right angle, the angle in a 
segment greater than a semi-circle, is less than a righ^angla 
and thp nngle in a segment less than a semi-cirde is greater 
than a right angle. 

trinngle^.B£?, BE and CP are diawn perpendicular to 
Bides, aM D is the middle point of BO ; shew that 
each of the angles FED, EFD is equal to the angle BAo7 

. Circumscribe a circle about a given triangle. 

?• ‘Wangle aBO is half a right angle and 
CO (,\f Of the olroumsoribed circle of the triangle; if .80, 

"S' 

fiftiin raToIto* SS'’'" *” “ oI 8 
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Solutions. 


1. The division of one fraction by another is the flnding of the 
number, whole or fractional, by which the divisor must be multiplied 
in order that the result may be the dividend. 

Thus, to divide ^ by $ is to find a number such that when muh 
tiplied by ^ the result may bo 

• X the required no. = ^ Multiply both sides by ^ 

•*. ^ X J of tho required no. = § x the required no. = 5o 

(fl) The espression — 



(i) The expression — 

•49 + '0049 + ’000049 
•“ •0196 + 1'9G+196 

49 49 49 494949 ^1979796 

“100+10055 ■*'1000000 “ 1000000 ■ 10000 

494949 10000 1 

“1000000 ^ 197979G “400“’'^®^® 

•0025 Ans. 

C2) The rate at which the train passes the man is 770 feet in 30 
7 « 35 

seconds, t. e., ^ mile in SO seconds, i.e,, miles per hour. 

35 7 

.*. the rate of the train =— miles+s miles =21 miles per hour. 

a M 

Ifow the train takes 20 minutes in reaching the next station. 
.*. the distance of the next station from the point whero tho 

20 

train passes the man = 21Xg^ miles = 7milca 

the man reaches the station in 7 •r^,oi2 hours. 

2 hours;^':^^ir. 
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(3) In 17 parts of alloy there are 12 parts by wdght of lead, 
4 of antimony, and 1 of tin. 

" In 18 parts of type-metal there are 14 parts of lead, 3 of anti- 
mony, and 1 of tin. 

The quantity of antimony in the alloy taken is the same as that 
in' 9 owts. of type-metal. 

^ ^ the alloy=sy* 5 X 9 X 

5i • 

^ cwts.s: C\YtS.=:6| CWtS. 

Q 

Again, the quantity of lead in 9 cwts. of type-metal of 
9 cwts. =7 cwts. 

And the quantity of lead in 6| cwts. of the alloy = ■H of 
G|- cwts. =4^ cwts. 

the quantity of lead added=(7— 4^) cwts.=2| cwts. 
Again, the quantify of tin in 9 cwts. of type-metal 
s= of 9 cwts.=| ewt. 

And the quantity of tin in 6-| cwts. of the alloy 
of 6f cwts.«=| cwt. 

. . the quantity of tin added~^^.~.|^ cwt. 5 =^ cwt. 

The alloy to be taken = 6| cwts."! 

Lead to be added = 2| cwts. VAns. 

Tin to be added = | cwt. J 
(4) Let £97^ be invested in each. 

. . income from the first investmcnt=s£3. 

£102^ cash ; £97i cash : ; £3§ income : income from 
the 2nd investment. 

Income in the 2nd case = £ 

.. total income from both the sources =£3 -t £8?* 

= -P 818 ^ TT 

bti* 

£-V/- total income : £259^ £97^ + 97i total in- 

vestment ; total investment. Total investment 
=£7,995. £7,995 Ans. 



246 


(5) Liabilities =Bs. 5,016^. 

The baakrnpt is in a position to pay ^anB.inthe rapes, 
his assets are Rs. 5,01CA-r-4=Rs. 1,254-2-8= 

7525 75''5 

Rs. — ^ the P. W. ol the two bills = Rs. 

Let Rs. 105 be the amonnt of each of the bills. 

.'. the P. W. of the first bill, i.c., the bill due 1 year 
hence, is Rs. 100. 

Rs. 110 amount : Rs. 105 amount Rs. 100 P. W.: 
P. W. of the second bill due 2 years hence. 

P. W. of the 2nd bill =Rs. ^ 

the P. W. of the two bills = Rs. 100 -1- Rs. 

2150 


SB Rs. 


11 


_ 2150 . _ __ ^ 7525 , _ 

Rs. -jj- total P. W. : Rs. — g— total P, W. *.*. 

Rs. 105 amount : amount of each bill. 

2695 

amount = Rs. = Rs. 673-12. 

Each bill was drawn for Rs. 678-12. Ans. 

VI. xy(ie y)=l.*. ^ =(*.1.3))“ 

=a*+y* + 8xy (x+y) 

=**+y®+8 (V *y (a!-fy)s=l) 


*. ^ -x®-y»=S. Q. E. D. 


VII. The quantity whict tells how many t’mes the divisor is 
contained in the dividend is called the quotient : 

Or, the quotient is the quantity by which the divisor must be 
mnltipli^ to produce the dividend,: 



Thus, if the divisor and e? the dividend, then o® is the 
quantity by which s® the divieor mnst be multiplied to produce 
the dividend s®. 

If a quantity be multiplied by ifeelf any number of times, the 
product is called a pcncer of that quantity. 

Thus, a X a 0, e., c*)is called the second power o£a;«x nxa. 
(i. e., a®} is called the third power of a, &c. 

The expression : 

= a (d+c) (d®+c»)-a» (5+c) 

+ h (c-ro) 6^ (c+c) 

+ c (a-1-5) (o* + 6*) — 0 ^ (a + i) 

= ad* + ale* + ac5’ + cc®— a*d — c®c+dc5-f Jco®+Sffc® 
+5a®— i*c — d®e+a*6+acS® + dc«*+c5®— c*a — c®5 
s= 2a56*T-2ac5®+2c6a*=2o6c(c+6+«) 

2a6c(a+d+c) Ans. 

The sum of the coefficients of all the terras of the expression 
^Jf*~39j:’’+66**~48**+8 is O' ,% a?— 1 is a factor, 
thedmdend=(*-l) (8«*+83?'— 81a;®— 

+ 35x®— 8a;* — 8* — 8) 
=(x-l) (»-1)(8 x»+16x«-15x5_46x* 
-ll®®+24x*+16*+8) 
= (*-1) (*-l) (x_l) (8*' + 24a:®+9x* 
_37 x»-48**-24*-8) 

dividend . 

liirtiSr* *• 

= 8*®+24*»+9**-3fx®-48T»-24x-8 Ans. 

Vin. 4p*— 4«® — y*+l 

= O/’-i) CV~1D 

= (y+l)(y~l)(2y+lX2y-l) («) 

4y‘+%’+jr-i 

- %’(y+l)+(y+l)(y-l) 
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= (y+i)CV+y+i) 

= (y+i) H2/®-V+V— !/+22/-1? 

= (2/+i)|2y*C2y-i)+2;C2y-i)+iC2y-i)! 

= (y+iX2y-i)(2y’+y+i) Ci) 

the H. 0. F. of a and 2 = (y+l)(2y— 1) 
and the L. C. M. of a and i= 


=c 


(y - l)(y + l)(2y - l)(2y + 1)(23/» +2r +1) Ans. 

y+in-^V at*— ay-w+arA / w-ay V 
x—y )\ x—y y / 

0«-y*) (a*-w) . r m—xy \ * 

(a-y)* 

}«a* — a*y® — in* + my* + m* — 2way + a®y* 
_ __ 

ma:* — 2/»ay + »ny* 

= (p-yy 

«i(a*— 2ay+y*) 77i(a-y)® 

“ — (FW '5^5^= 

/ g 8 _£_\ * 

— c *** 0 — a o — i>r 

a» J® ’ c® 2fl5 

“(i - c)® + (c - a)* ■‘■(a - i)» + (6 _ c) (c - a) 
2io , 2cflr 

+ (c_c) (a_6) + (a- 6) (6-c) 
a* i* c* f aJ 

= (6 - c)® ■*■ (c - a)» + (o-6)» + 2\ (4_c) (c - o) 
bo ca 

+ (c-a)(a-6)+ (a-6)C5-c)J 

■KT _ 

(6-c)(c-a) + (3-a)(^a-b) +(a-fi)C«-c) 
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db(a- £) +3c(5 — cj +ca(c— g) 
(o — 6)(6— c)(c— a) 


a»(6-c)-c(6’^~c")-t-M5-c) 

(a— A) (6— c) (c— c) 

(& — c) \{a^—a (i+c)+8c} C^— c) (g--&) (g~c) 

(o-S)(6-c)(c-a) “ (ff-6)(6-c)(c-a) 


_ -(a-a)C6-f)(c— o ') - 

(a — 6)(6— c)(c— a) 

fl® gS 

the given exp. = 



2 


Ans, 


X. *63! — •I8.ic+*025=*2a!4' 2-225 

(а) •6.« — -ISa:— •2a:=2'225 — *025 

*22a5= 2-2 «= 10 10 Ans. 

(б) Multiplying the first by 126, and addling the two, 


we get- 



X y 

21a 126 56a- 3 06 
X y ~ 7 ' 

. 21e-H26 56a- 106 -f 426 56a- 326 


.Q 

.(ii) 


. 3(7a+46) 8(7o+46-) . 3 8. „ 5 

a ^ 7 •• a“7 •* 8 

Snbstitnting the value of a in (i) we get— • 

.^-1 8 5 . 9 

21'*'y 2 ■'« 5 21”42 ••*'“^5 


a — 2 g> y — 8^ ilns. 
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XI. Let X be the ntimber of baU-crowns. 
»+ 6 = 3 X no. of shillingB. 

no. of shillings = 


5» * + 6 


= 172 


lS»+2*+12=1032 

17.-e= 1032-12=1020 a=60 

. j _i -ii- *+6 60 + 6 

. . no. of shillmgs = ~g~= “g — = 22 
no. of half-crowns, 60 ; no. of shillings, 22 


Ans. 


1904 . 

Arithmetic and Algebra. 

1 . (a) State the rale for the addition of fractions 12 
with different denominators, and give the reason for it. 

. Bedace the following expression to its simplest form 

i+l+-5+ir— ^ of -g- of 
1 -^of l-f of 5 -JV-iriir of 3 

(i) Find by any method the product of '6931471 and 
*434*2945 true to six places of decimals. 

2. Two railway passengers bare together 9f mannds 8 
of luggage, and are charged for the excess above the 
weight allowed Bs. 2-14 and Rs. 6-4, respectively'; if the 
luggage had ail belonged to one person, be would have 
been charged Bs. 10-11. Find how much luggage is 
allowed free of charge to a passenger, and how much 
luggage each of the above passengers bad. 

3. Two pipes A and B can fill a cistern in 20 and 8 
15 minutes, respectively, and a pipe C can empty it in 

'10 minutes. If A be opened first for one minute, then 
> for one minute, then C for one minute, and so on al- 
ternately, find in what time the cistern would be full. 



4. A sum oi money is divided among 60 persona, 7 
men, women and. children 5 the collective sums of the 
men’s, the women’s, the children’s shares are as 5 : 4 : 3, 
respectively, while their individual shares are as 8 : 2 : 1 , 
respectively. Find the number of men, women and 
children. 

5. A man had 4 per cent. Railway Preference Stock 9 
which brought him in £664 a year ; be sold out at 

and invested in Ordinary Stock at 145, paying \ per cent, 
brokerage on each transaction. If the Ordinary Stock 
paid a dividend of 6 per cent., what was his gain or loss 
in income 1 

6 . If a® =i®+ 6 ®, prove that 0 

(fl+i+c) ( 6 +c — fl) (c+a— i) (o+i— c) = 46®o® 

7. Divide «®-5(4a+i) *+o*+ 2 a *6 + 3 <r 5 *+ 6 fi® by 5 
«+o+25 


8. If JP be a common factor of the algebraical ex- 9 
pressions A and JB, prove that F will divide mA+nJJ 
exactly. 

Find the H. 0, F. of a*-4**~llaj*-.50a;+l6 and 
** — 12«® +29»® +46aj— 16 


13 


9. (a) Simplify — 

(«+ 8 )*_c* + ( 8 +c)* -a® (^aja-ji -2(«+4+c) 
( 8 ) Prove the following equality — 

O « a 


8 * 


6“*— *8 

10 . 


X 


c®»— »8' 


a®-x* 


8*-x® 


c®-®* 


Extract the square root of 
(2n-l) (2n-3) (2»-5) (2»-7)+l6 

Find the value of « from 
. , »~12 
A boatman rows 42 miles up a river and back 
again in 14 honrs ; he finds that he can row 7 miles 
with the stream in the same time as 3 miles against it. 
j? ind tho rate at which the river dows. 


11 . 

12 . 


6 

10 
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Euclid. 

1. If two trianglss have two angles of one respectiroly equal 14 
to two angles of the other and a side of one eqnal to a side of the 
other, these sides being opposite to eqnal angles in each, then 
shall the triangles be eqnal in all respects. 

AliO is an isosceles triangle right.ang1ed at A; the biscotor of 
the angle ABO meets AC in B, Prove that AD is equal to the 
difference between BC and AB. 

2. The complements of the parallelograms abont the diagonal 14 
of any parallelogram are equal to one another. 

ABCD is a parallelogram, and any straight line JIKL parallel 
to AB meets AD, AO, BO in R, K, L, respectively. Prove 
that the triangle AIIL is equal in area to the triangle AKD, 

3. If a straight line be divided into any two parts, the sum 14 
bf the squares on the whole line and on one of the parts is equal 

to twice the rectangle contained by the whole and that part, 
together with the sqnare on the other part. 

The straight line AB is biseotcd at O. and D Is any point in 
OB. Provo that AD^=:DB*+4AO, OD» 

4. Two radii of a circle at tight angles to one another when 9 
produced are out by a straight line which touches the circle. 
Prove that the tangents drawn from the points of section are 
parallel to one another. 

6. In equal circles the chords, which cut off equal arcs, are 13 
eqnal. 

A triangle ABO is inscribed in a circle, and the angle at A is 
biseotcd by A 5 meeting the circumference in jP; also the angle 
at <7 is bisected by f7J meeting .dJJ in 7. Provo that BB, EC, 

El are all equah 

6. On a given straight line desoribe a segment of a circle g 
which shall contain an angle equal to a given angle. 

7. About a given oirolo desoribe a square. 

If a polygon described about a circle is equiangular, prove 
that it is also equilateral. 

8. Desoribe an isosceles triangle having each of the angles 15 
at the base double of the third angle. 

If be a triangle, such that the angles at B and C are 

ch double of the angle at A, shew that the square on AB 
exceeds the square on Bf7by the rectangle AB, BG. 
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Solutions* 


(1) When there are aevcral fractions having different denominators 
■we should first convert them into equivalent fractions and then add 


them up. 

( 1 ) 

7 7 

=^+ 4 + 


o£ 




249 5x249 


_ r)x249+9x249+7 x8x5— 7x3 
” 8 X 5 X 249 

_249 (5+9) +21 (5-1) 

3x5x249 

14 17 

. ^49xl4+21x4 _ 42 (83+2) _ -ASt'/.M- _ 14x17 
3 X 5 X 249 5 x 3 X 249 ^ x 0 x 249 , 249 

..l.x y - 7 

‘ 5x 83 249x3 

_4 7 /I 1\ _4 _7 ^ 14 _4 98 

5 83V^'*‘9j B 83 5x9 5 15x249 

__12x249-98_2988-98_ 2880 _ 578 
15x249 15x249 15x249 3x249 


7 


The given fr.= 


14xi? 


X 


B. •6931471 
•4342945 
34657355 
27725884 
62383239 
13862942 
27725884 
20794413 
27726884 

•30102997322095 Ans. 


3x-M9-_21_. 4 
■5+8- 17 17 

17 


Ans. 
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(2) (Rg. 2-14 +Rg. 6-4)s:Rfi.g.2 ig the charge for 9^ maunds with 
two tiokctg, aud Es, 10-11 is the charge for Oy with oae ticket, i. e, 
(Rs. 10-11— Re. 9-2) Es. 1-9 more. 

Therefore if they had no ticket they would have been charged 
QRs. 10-11 -1-Es, 1-9) =118. 12-4 for 9|- maunds. Therefore Ee. 1-9 
is charged for (Rs. 12i : Es. l^^y 9|- maunds) IJ maund of luggage 
which is allowed free of charge to a passenger. G) .dns. 

The first passenger is charged Bs. 2-14 for (Be. 1^^ : Bs- 2^ :: 9| 
amunds) 27’^ maunds. 

Therefore he has (2^^^ + li) = 3H 

The second passenger has (94— 3^^) = 6^ maunds. 

(3) of the cistern is filled in the last two 
minutes. 

1— of the cistern is filled in the timeprevions to 
the last two minutes. 


Now GV+tV-tV) or ^ of the cistern is filled in three 
minutes. 


Hence, — i*. 3 m. : f 3 x ~x 159 minutes. 

60 bO \ 60 1 / 

159-1-2=161 minutes=2 hours 41 minutes. Ate, 


(.4) Dividing £l.in the proportion of 6, 4 and 8 wo have = the 
sum received by men, £^=the sum received by women, and £4= the 
sum received by children. 


Since the in dividual shares ate as 3 : 2 : 1, the numbers represent- 
ing the proportion oE the numbers of meUj women and children are 


as 


6 . 1 . 

12x3 ■ 3 X 2 ■ 


1 

4x1* 


i. e.,5 : 5 : 9 


Hence dividing 60 in the proportion of 5 : 6 : 9 we have 
15 : 18 : 27. Am. 


(6) Amount of 4 p. o., Stock is (4 ; 664 100) 16,’600£ and 

money obtained from the sale of 4p. c. stock is (100 ; 16,600 :;119) 
166.x£ll9. 

The proceeds invested in the 0 per cent, at 145^ bring him an 
nual income of (1451 ; 166 x 119 :: 0} 816£ i, e, (816—664), 
vcdi£ more. Am, 
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6t (o+5 + c) (i+c— (c+a— i) (o+fi— c) 

= J(i+c)+a| |(fi+c)— «| la'-(b‘-c)l o)^ 

= (p- + 25c + -i« - c*) (5® + c® - 5® + 25o - c®) 

= 26o X 25c= 45®c® Q. K D. 

7 . By actual division we have x- — ax — 25* + a® + 35® , or 

*® - 4a5a - 5®* + a® +2a®6 + 3fl5® + 65® 

=*® + a*® + 26*® — fl(B® — a®* — 2a5*-'25*®— 2a5* 
-45®* + a®* + a®- +2a®6 + 36®* + 3a5® + 66® 

=*® (a+a+25) — a* r*+a+26)— 25*-(*+o+25) 
+a®(a+a+25)+36®C®+o+25) 

= (*®~a*-25a}+a®+35®) (*+a+25) 

= ( ®^~g®-25a?+a®+35®)(*+a + 25) 

=*®— a*— 25*+«®+35® Jtps. 

8, Let A— Fa and B=Fb Am=Fam and Bn—Fbn 

: .Am-^Bn^F {am + hn) Q, E. B. 

»*-4»®-11»®-50.'b+1& 

= ® * -7*® + 2a® + 3*® -21a® + G* + 8*® - 56* + iG 
= *®(*® -7ffl +2) + 3*(a® -7* + 2) + 8C*® -7® + 2) 

= C®® + 3*+8) (a»-.7»+2) i 

- a*— 12»®+29»® + 46*— 16 

= a^ — 7.®“ +2*® — 5a® + 35a®— 10®— 8*® + 56a— Ip* 
= »® (a® - 7a + 2) - 5®(®® - 7* + 2) - 8(*® - 7a ^ 

= (a® - 6*-8) (a® ~ 7*+ 2) . 

.*.H. 0. F, o£ i and ii, 

-a® -7a +2 
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9(4 


(a+hy-o^ , (&4-c)^— g* , (c+a)»— 

(a+6)* — c® (^5+6^— o* (c+gj*— 6* 

(a+ft)* + c (a + 6)+6* _j_ (i + c)* + a(6 + c) + g* 
(g+6)+c C5+c)+a 

, (c + g)® +6 (c + g^ + 6® 

(o+o) +6 


= a + 6-1 +6+0 ^ / i V " +C + g H ; T 

tf+6+c a+o+c a+6+c 


= 2a+2i+2c+ 

a+6+o 

'nierefore :(a+6+c) +2!±5±£!-2(a+6+c) 
— , a+o+o*- 


I TO +0 
g + 6 + 6 


a®»— •#“ 


»®+a® — *® _ g® 
g(o®— g®) g(a*~g*) 



o®-g® 

g(a®-g®) 



+ 1 

o’ _ * .1 

^6*g-g» 6®-.g* 

g 

o*a._a,» o*-ie* + a. 

. .+ . + o’ - 

* 

+ . » + ® +3 

• -aV-g” c*g-g®^c*g~g® 

g* — 

g® 6* — g® 0®— g*^ g 


Q. £'t D, 

10, - 1) (2n - 3) (2« - 3) (2» - 7) + 16 

= y(2»-l) (2a-7) (2w-3) (2a - 5) + 16 
= y(4n.® - 16n + 7) (4»* - 1»J» + 15 ) + 16 
= y(4»®-16»+H~4) (4«®-16n + ll+4) + 16 * 

" ‘ y^ - 16a + 11^® - ( 4 >® + 

- 16» + 11)* 

, » 4ft® —.1671+11, 

* ' ^ 
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11 . 


12 . 


(a!+12)®_a;+24 , 

«« “a!-12 

. (aj+12)» C«-12)=(«+24) (iB») 

= («"‘~144) (a;® + 24.'B + 144) = j>* + 24«® 

= .'b*+ 24« (a!®-144)-(l-l4)“=a!*+24»s 

= a!*+24r®— 144x 24aj--(l44)*=a:*+24»® 

= aH24i!®— 144 X 24a!-(144)* -a*-24«®= o 

= -144x24*-(144)®=0 

-I44x24r!=(144)® 

. 144x344_« . « 

.. — a!= -r-r-j — .• X— — b Ans. 

144x24 

Let * miles per hoar be the rate of rowiug, 
andy „ 

®+y I, 



